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S-6 Satellite 
Will Study 
Atmosphere 

NASA S-6 Geophysical 
Satellite Prototype 
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Thin Wall Inserts 
definitely superior... 


SELF-LOCKING — Famous elliptical internal thread locking device 
as used on all Kaylock self-locking fasteners. 

Only insert locking device approved to Mil-N-25027. 

RETENTION — Balanced counterbore and insertion tool design 
displacement of parent material. 

INSERTION — Wrench surface extends through entire length — 
prevents damage to locking feature or threads. 

STRENGTH — Absolute minimum boss required in parent material 
yet develops full tensile strength of 160.000 PS1 bolts in alumi- 
num or magnesium castings. Saves weight and space. 

Typical rugged one-piece Kaylock heat-treated construction. 
ECONOMICAL INSTALLATION - Standard shop tolerances for 
hole preparation — only standard drills, taps, gages used. 

No tangs to break off or coils to distort during installation. 


• Write today for the new Kaylock Thin Wall Insert Brochure — 
or contact your nearest Kaynar representative. 
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Transistorized 
Model DME 100 
Interrogator 
tailored 
to airline needs 
for improved 
■performance, 
reliability and 
maintainability 


Reliability: [|] Solid-state reliability from extensive but judi- 
cious transistor utilization. (T) Reduced RF amplifier voltage 
for longer tube life. (T) Low power consumption (half that of 
comparable previous models). (T) 3 kw tubes in 1 kw circuit 
for long life. 

Maintainability: [J] Modular design and plug-in circuit cards 
for easy component accessibility and quick replacement. 
Qo] Plug-in transistors (soldered in at customer’s option). QT] 
Point-to-point wiring (no printed circuitry). Q2] Single-ended 
RF amplifier tubes (permits tube replacement without cavity 
disassembly). 


12 ITT FEATURES SET 
NEW STANDARDS FOR 



Performance: [7] Most versatile DME Transmitter in use today. 
Operational up to 50,000 feet and easily modified for operation 
to 100,000 feet. [2] Designed for the future in that it is readily 
adaptable to all split-channel systems under consideration. 
Q] Built-in precision: 197-mile range with an accuracy of ± 
0.2 mile. [7] A.G.C.-assured distance accuracy, independent of 
signal strength or interference from unwanted stations. 



A pilot's-eye view of the largest readout available in DME. 

Digits are 5/16" high on this ITT mileage indicator. 

This new ITT Model DME 100 has been meticulously designed 
to meet the precise requirements of airline management, pilots, 
and maintenance engineers. In short, it is designed and con- 
structed to require less maintenance and provide longer service 
than any other DME developed. When service is needed, it can 
be accomplished quickly and inexpensively. 

For complete performance data and technical specifications, «» mouuwiw.' Vewiersev 
write for your copy of TRANSISTORIZED DME . ™E%S£Z£S2& 
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DEPTH MANAGEMENT IN ACTION 


LTV.. .DYNAMIC MANAGEMENT IN THE RACE FOR SPACE 


October 4, 1957 . . . Soviet Russia fir 
stunned the world. Now. four years later, 
ing, complex race to put man on the it 
decade. The highly technical systems ret 



such as Ling-Temco-Vought — a new industrial force created by 
combining Chance Vought Corporation and Ling-Temco Elec- 
tronics. LTV companies are making important contributions to 
such programs as SCOUT. DYNASOAR, NIKE-ZEUS, SATURN, 
and BMEWS. Additionally. LTV companies have completed 
advanced studies for SLAM, a nuclear-powered, supersonic, 
low-altitude missile: SATELLAB, an orbiting space laboratory: 


and MALLAR, a manned lunar study. 




Today, these companies are guided by dynamic leaders like 
LTV Executive Vice President Clyde Skeen. A vital link in LTV's 
management in depth. Clyde Skeen was chosen by LIFE 
Magazine in 1954 as an aerospace executive destined to make 

rapidly to top level responsibility through exceptional skill in 


This caliber of management, linked with proved technical 




AEROSPACE CALENDAR 


motive Engineers, Cobo Hal), Detroit 
Jan. 9-1 1-Eighth National Symposium 
Reliability and Quality Control, Sta- 
unton Hotel, Washington, D. C. 

Jan. 15-17— Symposium on Optical Chai 
ter Recognition, Department of the Ir 
rior Auditorium, Washington. D. 


Jan. 16-18— Eighth Annual National Meet- 
fog, American^ Astronautical Society 

Jan. 21-24— Annual Meeting, Helicopter 
Assn, of America, Marriott Motor Hotel, 
Dallas, Tex. 

Jan. 22-24— 30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor. New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Jan. 23-26— Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex. 

Jan. 24-26— Second Symposium on Thermo- 
physical Properties, Princeton, N. J. Spon- 
sor: Heat Transfer Division, American 
Society of Mechanical Engineers. 

Jan. 29-Feb. 2-Amctican Institute of Elec- 
trical Engineers' Winter General Meeting, 
Hotel Statlcr and Coliseum, New York, 
N. Y. 

Feb. 6-7— Symposium on Redundancy Tech- 
niques for Computing Systems, Depart- 
(Continucd on page 6) 




An exceptional record of 
dependability has earned these 
specialized power plants - 
for fixed wing aircraft, helicopters, 
and a wide range of ground support equipment - 
an important role in the overall job of 
Free World defense 
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COOL HEADS 
for HOT SPOTS 



(Or: The Stirring Saga of Sulfur Hexafluoride Subdued) 


Over coffee one recent morning 
(our engineers always go right on 
thinking during coffee breaks), we 
observed one of the shining lights 
of our Environmental Control Sys- 
tems Department wearing a grin 
that can be described only as 
Cheshirean. Ignoring previous ex- 
perience under the stimulus of pres- 
ent curiosity, we inquired into the 
cause of his bliss. 

Seems that the dielectric proper- 
ties of air aren’t good enough for it 
to be used as a pressurization gas 
for many of the high-power wave- 
guide sections* being used today. 
The best job is done by SFs— a gas 
that packs 2 to 3 times the dielec- 
tric strength of air at normal pres- 
sure, and even more at higher 
pressures. 

Ah, but there's a rub (that is, 
there was a rub). If you want to 
depend on SF 6 , you have to keep it 
pure. Arcing or corona discharge 
decomposes the gas, and the de- 
composition products would eat 
the head right off your favorite iron. 
The gas must be constantly recir- 
culated to remove these corrosive 
products. And moisture, another 
troublemaker, must also be 
eliminated. 

Enter our hero. Knowing full well 
his burden of honor to uphold 
(Budd Electronics has led in devel- 
oping dependable equipment to 
meter and maintain the purity of 
SF t gas for waveguides), he led his 
group to glory. In mundane terms, 
they designed and perfected the 
Budd Model PHD-2002 system. 
Deceptively simple in appearance, 
this system stores the SF e . . . auto- 


matically regulates supply, com- 
pensating for normal leakage in 
the waveguides . . . and maintains 
both required purity and dryness. 
Its recirculation system (exclusive- 
ly ours) delivers reliable, contami- 
nant-free operation and longservice. 

At this point, our ad manager 
thinks we should remind you that 
our Environmental Control Sys- 
tems Department didn't get into 
SF 4 handling by accident. We’ve 
been designing and manufacturing 
heat exchanger systems, refrigera- 
tion and air conditioning systems 
and pressurizer dehydrators for 
electronic equipment for over 20 
years. If you've got an equipment 
or tube cooling problem . . . space, 
ground or sea ... or an operating 
gas problem with waveguides, cavi- 
ties, rotary joints, coaxial lines or 
similar components, it’s a sure bet 
you should know more about our 
current activities. Write Environ- 
mental Control Systems, Budd 
Electronics, 43-22 Queens St., Long 
Island City 1, N. Y. 



Budd Model PHD-2002 SF e Handling System 


« if Data Processing & Display Systems 

^ RF S * s,ems ' Earlh Sciences 
ELECTRONICS Environmental Control Systems 
A division OF the budo company, inc. Test Facilities Engineering 


( Continued front page 5) 

incut of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys- 
tems Branch. Office of Naval Research. 

I’eb. 7-9— Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel. Los Angeles. 

Feb. 14-16— International Solid-State Cir- 
cuits Conference. Institute of Radio En- 
gineers. Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 19-21— Tracking & Command of Aero- 
space Vehicles. Institute of the Aerospace 
Sciences. San Francisco, Calif. 

Feb. 27-Mar. 1— Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing; Southwest Research 
Institute. 

Feb. 27-Mar. 1— Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3— Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel. Washington, D. C. 

Mar. 5-8— Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel. Houston, Tex. 

Mur. 8-9— Institute of the Aerospace Sci- 
ences' Propulsion Meeting (classified), 
Cleveland, Ohio. 

Mur. 14-16— Electric Propulsion Conference, 
American Rocket Society, Hotel Clare- 
mont. Berkeley. Calif. 

Mar. 26-29— International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria, New York. 

Mar. 28-29—' Third Symposium on Engi- 
neering Aspects of Magnctohydrodynam- 
ies. University of Rochester. Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences: Institute of Radio Engi- 
neers; University of Rochester. 

Apr. 1-4— Mid-Year Conference, Airport 
Operators Council, Shorcham Hotel, 
Washington, D. C. 

Apr. 5-5— Launch Vehicles: Structures and 
Materials Conference, American Rocket 
Society. Kamada Inn, Phoenix, Ariz. 

Apr. 3-6— National Aeronautic Meeting (in- 
eluding pcoduction forum). Society of 
Automotive Engineers. Hotel Commo- 
dore. Ness York. N. Y. 

Apr. 10-12— Second Symposium on The 
Plasma Sheath— Its Effect Upon Re-entry 
Communication and Detection, Nesv Eng- 
land Mutual Ilall, Boston. Mass. Spon- 
sor: AF Cambridge Research Laborato- 

Apr” 1 1-13— Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers, Rice Hotel, Houston. Tex. 

Apr. 16-18— Second International Might 
Test Instrumentation Symposium, College 
of Aeronautics, Cornfield, England. 

Apr. 16-18-Acrospacc Systems Reliability 
Symposium. Institute of the Aerospace 
Sciences. Salt Lake City. Utah. 

Apr. 25-29-Westem Space Age Industries 
and Engineering Exposition. Cow Palace, 
San Francisco, Calif. 
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...with the help of Ansco X-ray Products! 

Vital rocket parts from electronic components to fuel tanks— even 
the skin of the rocket itself— are assured of top quality by inspec- 
tion with Ansco X-ray films. 

In rocketry-as in all industry -Ansco X-ray has the variety of 
products and the know-how to assure maximum quality inspec- 
tion without hampering tough production schedules. 

You would do well to secure the help of your Ansco technical rep- 
resentative. Behind him are the entire resources and experience 
of Ansco. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


America's first manufacturer of photographic materials . . . since 1842. 



He’s solving 
a real estate 
problem 


AMERICAN MACHINE & FOUNDRY COMPANY 


Aviation Week 

and Space Technology 
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An Analogy to Ideation 



The seed will achieve its fullest potential when 
nurtured in the most receptive environment. 
So. too, ideas. 

If your ideas need a place in the sun, we would 
like very much to hear from you. 


FAIRCHILD 

SEMICONDUCTOR 

5«5 WHISMAN ROAD. MOUNTAIN VIEW, CALIF. • YORKSHIRE 8-8161 • TWX: MN VW CAL 853 



EDITORIAL 


Changing Patterns 


This year will be characterized by basic changes in the 
patterns of business in the aerospace industry that will 
tax individual managements severely in sniffing out the 
initial indications of these shifts, and adapting their own 
operations to mesh with the new demands of their 
principal customers. 

Since about 85% of the aerospace business is trans- 
acted with various branches of the U. S. government, the 
major impact on these changing patterns will come from 
the emergence of the philosophy, methods and executive 
personalities in the Kennedy Administration. This 
Administration, with a full year of grappling with the 
problems of organizing an effective political machine at 
the same time it was being belted solidly and repeatedly 
by international crises ranging from Cuba to the Congo, 
is now settling down into a pattern of attempting to 
seize the initiative and programing positive action instead 
cf being confined to reflex responses to the stimuli of 
continued crises. 

The aerospace industry will need considerable intelli- 
gence on these developments, swiftly and accurately 
transmitted, if it is to tailor its operations to meet the 
new requirements of the customer. At the same time, 
all of American industry, but the aerospace segment 
particularly, should be girding now for a tough battle 
with the Kennedy Administration along the entire front 
of the government-industry interface, with such key areas 
as patent policy and procurement regulations likely to 
be the hottest salients. Unless the aerospace industry 
develops a strong, legitimate position and effectively 
projects it to both the Congress and the American 
people, it is likely to come out of the next round of 
government battles badly tarnished and in a weakened 
financial position from which it could become extremely 
difficult to maintain the blistering technical pace re- 
quired, with its managements reduced to messenger boys 
for the Pentagon. 

AIA Needs Modernizing 

In telling its solid story to the American public, the 
aerospace industry faces an admittedly difficult task for 
which there are no quickly conceived or easily executed 
solutions. But it is a task that must be undertaken 
immediately or the cumulative results over the next 
few years could easily be disastrous, both for the aero- 
space industry and the nation that depends on it. Cer- 
tainly one of the places to begin this task is in shaking the 
musty mold out of the Aerospace Industries Assn, 
organization and adapting it to meet the industry's needs 
of today and tomorrow, rather than continuing in the 
well-worn ruts of yesterday. Fortunately, the new AIA 
president, August C. Esemvein, brings to his post a 
long background in practical engineering and manage- 


ment in the industry and is free from the constraints that 
inevitably inhibited the line of retired military officers 
who preceded him. 

But AIA and the other trade associations such as the 
National Industrial Security Assn., the Electronic Indus- 
tries Assn., etc., cannot do the whole job. If they have 
an aggressive and alert staff they can provide a consider- 
able amount of the vitallv-needed intelligence and staff 
work that must be the foundation of any solid industry 
campaign. But it will also take considerably more atten- 
tion from the top managements in the aerospace field. In 
the past, these leaders have been overly concerned with 
playing a purely defensive game and making their points 
only when summoned before congressional committees 
with a hat-in-hand attitude. If this ever was effective 
strategy, and we personally doubt it, the time for it has 
long since passed and a more forceful and persistent 
strategy is required. 

It will also require many of these leaders to sub- 
ordinate their personal rivalries and prejudices in the 
interest of a more unified and thus more effective indus- 
try position behind the key redoubts that must be held 
against the impending assaults by government. 

Merger Value in Doubt 

Changing patterns loom also for the air transport 
industry, where the impact of jet technology and the 
economics of a mass capacity are in search of a matching 
mass market. We somehow feel that mergers, offered 
as a panacea for all that ails the air transport industry, 
do not really offer as much of a solution as they appear 
to now. The roots of the problems go much deeper 
and require much more fundamental analysis and action 
than merely combining individual airline problems under 
a larger tent. 

Jet technology has provided the air transport industry 
with the finest and swiftest transportation in history, and 
it is the problem of airline managements and the govern- 
ment regulatory bodies that affect them to strive toward 
some basically new solutions that are as fresh and revolu- 
tionary as the technology that created them. The jet 
age has confronted the air transport industry with a 
revolution, not just another of the evolutionary steps 
that marked its progress for the past four decades. Its 
problems will not be solved without developing some 
radically changing patterns in operations, sales and 
management. 

Thus it appears that 1962 truly will be a year of pat- 
terns changing horizontally across the entire spectrum 
of the aerospace field, and vertically within the individual 
organizations that constitute it as they react with varying 
vigor and intelligence to the problems that will inevitably 
confront them. —Robert Hotz 
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HOW HEAR THIS - • 

Search and rescue ... in open sea, foul weather, 
at night, at long range. This is the job for 
the Navy's all-weather HU2K-1 SEASPRITE. 


THE RAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONN. 


WHO'S WHERE 


In the Front Office 

R. F. Ahrens, senior vice president and 

Inc. C. M. Mason succeeds Mr. Ahrens as 
senior vice president-personnel. 

Albert J. Morris, president of Radiation 
at Stanford, Palo Alto. Calif., a subsidiary 
of Radiation. Inc., elected a director of Ra- 
diation, Inc., Melbourne. Fla. 

Guy C. Shafer, vice president-planning. 
Chandler Evans Corp.. West Hartford, 
Conn. 

Col. Charles G. Patterson (USA. ret.), a 
director and vice president. Belock Instru- 
ment Corp., College Point. N. Y. 

Edwin M. Hall, controller. Robcrtshaxv- 
Fulton’s Aeronautical and Instrument Di- 
vision. Anaheim, Calif. 


Honors and Elections 

British European Airways Corp. ha 
ccivcd the Flight Safety Foundation’s A 


Edward Warner Award, given 


Raymond A. Pepping, manager of Ad- 
vanced Engineering Spacecraft Systems for 
McDonnell Aircraft Corp., has' been ap- 
pointed to the Advisory Committee on Mis- 
sile and Space Vehicle Aerodynamics for the 
National Aeronautics and Space Administra- 

Alfred M. Bcrtolct. president of Reading 
Aviation Service, Inc., has been elected 
president of the National Air Taxi Confer- 
cnee for 1962. 

Frank McGinnis, director of reliability and 
quality control for Sperry Gyroscope Co., 
has been elected 1962 chairman of the Aero- 
space Industries Assn.'s Quality Control 
Com "' 





Culver Citv. Calif. 

Roy Myer. manuf 

man Systems Management Division of 
North American Aviation's Autonctics Divi- 
‘ l. Downey, Calif. 

dartin Marietta Electronic Systems & 
more, Md.. has an- 



INDUSTRY OBSERVER 

► Medium-range ballistic missile (MRBM) development scheme is expected 
to call for associate contractors for such areas as systems integration, propul- 
sion, guidance, launch control, and re-entry body. At least 500 missiles up 
to 25 ft. in length are expected to be built. Transporter-launcher vehicle 
consisting of a truck and a trailer probably will have four-wheel drive for 
operation over European terrain and will have to include all environmental 
controls. 

► USAF’s Aeronautical Systems Division is planning to initiate an industry 
study of high frequency masers— devices which could generate continuous 
wave outputs around 100 kmc. and higher. These devices might provide 
useful outputs in the high-frequency end of the millimeter wave region well 
above top oscillating frequencies of present microwave masers and well 
below those of optical masers. 

► National Aeronautics and Space Administration has tentative plans for a 
polar-orbiting atmospheric structures satellite but will not make a final 
decision until results of the flight of its S-6 satellite (see p. 56) have been 
analyzed. 

► Decision may be made early this year on whether to equip the Shillelagh 
anti-tank missile with an optical beam-riding guidance system which Aero- 
nutronic Division of Ford is investigating for the Army. Missile would home 
on the narrow beam of light provided by an optical maser (laser). System 
of this type would be hard to jam and could provide a fine resolution in 
selecting targets (AW Oct. 9, p. 19). 

► Industry is submitting proposals to USAF’s Aeronautical Systems Division 
for investigation of dynamic scale model techniques for testing nose cone- 
type escape systems under high altitude supersonic and re-entry conditions. 
Test regime probably will use nose capsule models ejected at extreme alti- 
tudes. 

► Naval Ordnance Test Station at China lake, Calif., will award a contract 
soon for engineering assistance on its multi-million dollar Advanced Research 
Projects Agency infrared and ultraviolet measurement study, known as 
Tabstonc (target and background signal-to-noisc evaluation) (AW July 17, 
p. 77). Study is aimed at providing useful data obtained from rocket firings 
on infrared and ultraviolet characteristics of ballistic missile launchings. 

► Despite the compressed time period imposed on Air Force for selecting 
a contractor for the Air Force-Navy TFX tactical fighter, project office at 
Aeronautical Systems Division expects to meet the Feb. 1 deadline. USAF 
has been working on the project in its various forms for more than two years 
and machinery for evaluation was already in being when six bidder teams 
made presentations on Dec. 1 2 and 1 3. Defense Secretary Robert S. 
McNamara has flatly ordered USAF to sign a letter contract by Feb. 1 . 

► Among the possible backups being considered by NASA's Marshall Space 
Flight Center for the Satum C-4 and other large liquid-fueled space boosters 
is a vehicle using 156-in. dia. solid propellant motors. Tradeoff would be 
one 156-in. motor for one 1.5-million lb. tlmist Rockctdyne F-l liquid-fueled 
engine. A cluster of four of these solids would weigh 4 million lb. and could 
boost 180,000 lb, into a rendezvous orbit, using the same upper staging as 
the liquid-fueled C-4. 

► Ballistic missile boost intercept (Bambi) studies being conducted for USAF 
by General Dvnamics/Astronautics and Space Tcchnologv Laboratories do 
not allow for experimental verification of satellite’s ability to acquire a target 
missile during its powered phase or its ability to intercept the missile. 

► Proposals for an analytical and experimental program to investigate plasma 
jet propulsion technologies are being submitted to USAF's Aeronautical 
Systems Division. Coal is to pinpoint critical problem areas and develop 
solutions, using the results to lay a foundation for propulsion systems with 
broad operating characteristics. 
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COMPUTER ENGINEERS experienced in computer integration for large- 
scale systems, logical design techniques, computer programming, data 
reduction, analog and digital simulation, computer analysis or display and 
control equipment design will find new careers at the Bendix Computing 
Center. Write or call Personnel Director, Bendix Systems Division, Ann Arbor, 
Michigan-an equal opportunity employer. 

Bendix Systems Division 



Manned Spacecraft 


Tardy Budget 


Supplemental Probe 


New Shelter View 


Washington Roundup 

A careful new look is being taken at the military potential of manned, maneuver- 
able space vehicles. A “white paper” on the subject is being prepared now in the office 
of the Director of Defense Research and Engineering. It will be used by Secretary 
Robert McNamara in reaching his own decision on how much of a military requirement 
really exists in this area and to support his discussions with National Aeronautics and 
Space Administrator James Webb on the general military role in the national space 
program. 

The potential of livable military spacecraft has been reviewed recently by the Kccse 
Committee (AW Sept.' 11, p. 21), which attempted to formulate a unified Air Force 
position on space, and in a special study done bv the Institute for Defense Analyses. 
The Air Force position was presented to McNamara in November (AW Nov. 6. p. 25). 
before the joint NASA-Dcfcnse committee on large launch vehicles had finished its 
work. Since the boosters that will be available affect the missions that can be performed, 
the new review may be somewhat in the nature of a follow-up to the earlier studies. 

Two other developments indicate a brighter outlook for manned military Spacecraft- 
Defense Department’s acceptance of a partially accelerated Dyna-Soar project (sec 
p. 18) and NASA’s intention to cooperate more fully with all "levels of the military 
establishment on manned space flight and rendezvous (sec p. 16). They also indicate 
that the growing pressure from Congress and the Administration may at last be reduc- 
ing some of the inter-agency rivalry that has been one of the more obvious aspects of 
the space effort. 

A few kev decisions were still to be made on the Defense Department budget for 
Fiscal 1963 late last week, in spite of reports that President Kennedy had completed 
work on it. The budget is now three weeks beyond its normal closing time. Secretary 
McNamara and the Joint Chiefs of Staff arc to’ meet with the President this week but 
not primarily on the budget question. 

House Anned Services Subcommittee’s investigation of military use of the supple- 
mental airlines, which is scheduled to nin all next week, is not expected to result in pro- 
posed restrictive legislation. Instead, the subcommittee probably will rely on corrective 
measures bv Defense Department and on supplemental airline legislation that already is 
pending before the I louse and Senate commerce committees. 

But the hearings arc bound to influence the legislators, who will decide this year 
what over-all role supplemental should play in the transportation field. Chainnan Mike 
Monronev of the Senate aviation subcommittee, which fashioned the Senate’s pending 
bill, is expected to argue that the supplemental can become safe only after they are 
given the type of permanence his bill would provide. 

The change in the legislative atmosphere followed the Imperial Airlines crash last 
Nov. 8, which killed 74 Army recraits. Civil Aeronautics Board’s subsequent investiga- 
tion revealed many questionable practices, particularly in maintenance (AW Dec. 18, 
p. 103). The crash affected the entire supplemental airline industry at the very time 
when it was having internal organizational difficulties, and one result is that a number of 
carriers arc leaving the Independent Airlines Assn, to form a new group. 

No Imperial witnesses will be called because CAB has thoroughly investigated the 
airline and because legal claims are pending against it. Air Transport Assn., representing 
the major scheduled airlines, is prepared to testify. Lcadoff witness probably will be 
Thomas D. Morris, the assistant secretary of defense responsible for transportation 
policies. He will be followed by Army and Air Force officers, then private groups. 
Tire hearings are likely to impel Defense Department to make permanent many of the 
changes it ordered shortly after the Imperial crash. A major feature of that order gave 
Military Air Transport Service authority to decide which supplemental the military 
would use. 


An insight into the responsible opposition that President Kennedy’s fallout shelter 
program may encounter in Congress this year is contained in an American Assn, for the 
Advancement of Science Committee report presented to its annual convention last week. 
It said that “any shelter system short of one that places the nation’s entire population 
and industry pennancntly underground can be negated by a corresponding increase in the 
attacker’s power. . . Our problem is not the prevention of a particular war but the con- 
tinuous protection of human society from a potential danger that will in the foreseeable 
future continue to threaten the human species with extinction.” 

F.xploratorv merger talks between American and Eastern airlines have not moved to 
the negotiating stage. Both airlines also have investigated the possibility of merger with 
other earriers-furthcr indication that Civil Aeronautics Board Chairman Alan Boyd’s 
attitude on mergers and the pressure of declining revenues arc being taken very seriously 
bv all the major trunklines. 

—Washington Staff 
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Space Flight Coordination to Be Increased 


NASA, Defense to establish parallel groups at all 
levels oil manned effort, exchange rendezvous data. 

By Edward H. Kolcum 

Washington— National Aeronautics and Space Administration and the 
Defense Department will establish parallel groups on all working levels in 
manned space flight and arc planning a continuous exchange of information 
in development of the rendezvous program. 

Although the Air Force in the past has questioned NASA's dominant role 
in manned space flight. Braincrd Holmes, director of NASA's Manned Space 
Flight Office, believes the two agencies are now on the road to complementing 
the efforts of the other. Considerable attention was focused on the conflict 
at the end of the Eisenhower Administration (AW Nov. 2S, 1960, p. 26; 
Dec. 5. 1960, p. 26). and many felt the conflicting issues stemmed from lack 
of liaison on the working levels (AW Oct. 2. p. 21). 


Liaison between NASA and the De- 
fense Department has been limited 
primarily to the office of the Secretary 
of Defense, and a common complaint 
has been a lack of machinery for NASA 
to deal directly with the sendees and 
commands that arc actually doing the 
work in military space research and 
development. 

1 lolmcs. who came to his job Nov. 1 , 
said he is demanding that his staff 
seek "anything to give us new knowl- 
edge.” and he views effective manage- 
ment in the manned space program as 
dictating a working relationship where 
all NASA and Defense levels can rou- 
tinely meet and exchange infonnation. 

This liaison. Holmes said, is neces- 
sary to ensure maximum national effort 
in all areas. Holmes looks for a true 


New Space Group 

Washington— Management council for 
the Office of Manned Space Flight has 
been formed by the National Aeronautics 
and Space Administration to coordinate 
work being conducted by field centers 
and NASA headquarters. 

Chairman of the group, which will 
hold scheduled monthly sessions, is 
Braincrd Holmes, director of the Manned 
Space Flight Office. Council members 
arc Robert R. Gilruth. director of the 
Manned Spacecraft Center, and his dep- 
uty. Walter C. Williams; Wcrnhcr von 
Braun, director of Marshall Space Flight 
Center, and F.bcrhard F. M. Rees, his 
deputy director for Research and Devel- 
opment; and the following program direc- 
tors from Holmes' office: George M. 
Low, spacecraft and flight missions; Mil- 
ton W. Rosen, launch vehicles and pro- 
pulsion; Brig. Gen. Charles H. Roadman. 
USAF. aerospace medicine. William E. 

agement. and Joseph F. Shea, deputy 
director for systems engineering. 


coordination with the Air Force in bio- 
astronautics— which has been another 
area of conflict— through Brig. Gen. 
Charles II. Roadman, who is his director 
for Aerospace Medicine. Gen. Roadman 
is an Air Force physician who has been 
detailed to NASA. 

An immediate benefit of closer liai- 
son is expected in two rendezvous pro- 
grams-NASA's two-man Mercury cap- 
sule and USAF’s satellite interceptor 
(AW Dec. IS. p. 26). Although Phase 
1 of the Air Force program is an in- 
strumented interceptor, the second- 
generation vehicle is expected to be 
manned. The essential problems of both 
missions are identical in launch, in- 
tercept. approach, docking and sealing. 
Logically, development time can be cut 
ancl technical manpower conserved if 
these mutual requirements arc accepted 
by both agencies. 

The rapidly developing lunar pro- 
gram. for which more, than S2 billion 
has been committed in the past few 
months, is bringing finn policy deci- 
sions. Holmes told Aviation Week 
that the primary approach to the Umar 
landing mission will be with the ren- 
dezvous technique. This was the first 
official confirmation that NASA will 
follow the fundamental recommenda- 
tion of the NASA-Defense Department 
Large Launch Vehicle Planning Group 
(AW Nov. 6. p. 26). 

Recommendations of the group, 
called the Golovin Committee, are not 
binding, as was demonstrated by 
NASA's decision to use a five-engine 
duster for the Apollo booster stage, 
rather than a four-engine cluster which 
the Golovin Committee suggested (sec 
box). 

Although use of the rendezvous tech- 
nique will save an estimated six months 
in the lunar landing program. Holmes 
said. NASA must also develop the direct 
ascent Nova vehicle with a 12-million- 


lb. booster because rendezvous has not 
been accomplished or proven, and the 
lunar landing mission is not the final 
manned space flight goal. The Nova 
vehicle is now seen as the launcher for 
flights beyond the moon. 

Decision to push rendezvous now 
makes it possible to schedule construc- 
tion of launch complexes at the Atlantic 
Missile Range and test stands at the 
Mississippi Test Site. Test and launch 
stands will be designed and built for 
the Saturn C-5 launch vehicle first, and 
then for Nova. Six large vehicle launch- 
ing complexes will be built at AMR 
which, with support facilities and real 
estate, will cost an estimated SSS5 mil- 
lion 

NASA plans to build three pads for 
the C-5. and three for Nova-class ve- 
hicles. It is possible that one of the 
Nova pads will be for solid propellant 
boosters, but no definite plans arc being 
made for this facility because NASA 
looks on the solid Nova as a backup 
vehicle. 

It is unlikely that the number of 
C-5 pads at AMR can be reduced below 
three for the rendezvous mission, be- 
cause two will be needed for the mis- 
sion. and one probably will be a backup 
and rescue launch facility. 

North American Aviation Space and 
Information System Division, which 
won the award to construct two Apollo 
modules and to integrate systems, is now 
negotiating with NASA's Manned 
Spacecraft Center on details of the 


Apollo Vehicle 

W u s li i n g to n — National Aeronautics 
and Space Administration is expected to 
announce soon that tile Apollo circuin- 
lunar and lunar landing launch vehicle 
will be a C-5 configuration, with five 
engines in both first and second stages 
and a single engine in the third stage. 

A single C-5 will be used for circinn- 
lnnar missions and two C-5s will be 
used for lunar landing flights after ren- 
dcz.vons and launch from earth-orbit. 

First stage of the vehicle will be an 
S-1B powered by five Roeketdvne F-l 
engines which produce a total thrust of 
7.5 million lb. Boeing Co. will develop 
and build this stage. Second stage will be 
an S-2, powered by five Roeketdvne J-2 
engines, with a total thrust of 1 million 
lb. North American is developing this 
stage. Third stage, using a single 1-2, is 
designated S-4B and is being developed 

The C-5 configuration will provide a 
moderate payload increase over the C-4. 
recommended bv the Golovin committee, 
but will greatly increase reliability. 
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NASA Launch Vehicles 


Saturn C-l * . . . 8 Rocketdyne H-l 6 P&W RL-IO-A-3 

Saturn C-5 5 Rocketdyne F-l 5 Rocketdyne J-2 


Thor Delta 
Advanced Scout. 


Rocketdyne MA-2 


Rocketdyne DM-21 
Aerojet Algol 


1 Bell 8096 
1 Aerojet AJ-IO-1 18 
I Ihiokol XM-33-20 
1 Thiokol XM-33-20 



Aerojet XIR-87-AJ-5 I Aerojet XIR-91-AJ-5 
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vehicle, with the S-5 third itoge odded for escape minion*. 

LOX-H, — liquid hydrogen ond liquid oxygen; WIFNA/UDMH — -white 




Saab Developing GEM Prototype 


contract including negotiations for the 
fixed fee. 

Holmes pointed out that the com- 
mand and service modules to be built 
by North American can lie used cither 
for direct ascent or rendezvous. He said 
modification of the work statement to 
specify rendezvous will not materially 
change the work the contractor was to 
have done, even though direct ascent 
was specified in NASA’s bid request. 

Holmes feels that the fundamental 
problems in manned flight arc: 

• Study and development of rendezvous. 

• Effects on the crew of prolonged 
weightlessness, followed by high re- 
entrv g-loads. 

• Effects of radiation, and methods to 
avoid violent solar storms. 

In the Apollo arrangement, most of 
the equipment will be wrapped around 
the crew to provide shielding against 
cosmic radiation, and NASA hopes re- 
liable techniques will be developed to 
forecast solar stonns. 


Stockholm— Saab Aircraft Co. is de- 
veloping a ground-effect machine for 
the Royal Swedish Navy with prototype 
delivery scheduled before the end of the 
year. Development cost is being borne 
by the navy, air force and the armed 
forces research establishment. 

Designated the Saab 401. the vehicle 
will be used for investigation of opera- 
tional problems connected with am- 
phibious applications of ground-effect 
machines in Scandinavian waters, both 
summer and winter, according to the 
Swedish firm. It is intended for opera- 
tion over water, ice and fairly smooth 
ground with gradients up to 15%. 

The vehicle’s enclosed cockpit will 
carry a normal complement of two. At 
maximum gross weight, however, it can 
accommodate a crew of four or two per- 
sons plus a stretcher. 

Powerplant for the prototype will be 


a single ISO lip. Lycoming O-56-AlA 
engine. Maximum design speed is ap- 
proximately 50 kf. Length will be about 
21 ft., over-all width almost 7 ft. 

Saab also has received formal air 
force sponsorship for development of 
its Saab 105 jet trainer which also mil 
be marketed as a four-to-five place execu- 
tive aircraft (AW July 3. p. 79). A 
company spokesman says the military 
plans to order more than 100 Saab 105s 
if the prototype meets specifications. 

The Saab 105 will be an all-metal, 
high-wing aircraft powered bv two Tur- 
bomeca turbofan engines of 1.540 lb. 
thrust each. The military version would 
be designed to carry 1.550 lb, of arma- 
ment externally, and could be used as a 
light ground attack aircraft. Maximum 
speed at takeoff thrust will be 500 mph.: 
normal cruise speed, 400 mph. and 
range. 1,450 mi. at normal cruise. 
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Dyna-Soar Decision Ends Long Impasse 


By Larry Booda 

Washington— Decision to go dircctlv 
to orbital flights with the USAF Dyna- 
Soar boost glider has ended six months 
of controversy in which Congress voted 
an extra S85.S million to accelerate the 
project, the Defense Department with- 
held funds while it decided the project's 
fate, and Boeing Co., the prime con- 
tractor, used its own funds to keep the 
project alive. 

Dyna-Soar, the most often reoriented 
project in the military space program, 
will now use the Titan 3 booster, whose 
exact Configuration has not yet been 
completely determined (AW Dee. 25, 
p. 17). 

The project is unique in one respect. 
It has received a go-ahead at the De- 
fense Department level without the Air 
Force having to prove a military re- 
quirement for it. About a year ago, 
USAF was forced to try to justify the 
project by stating a military mission 
in order to keep the project alive, al- 
though it preferred to consider Dyna- 
Soar as an applied research project lead- 
ing to future manned space flights in 
maneuverable vehicles. 

Attempted Justification 

This attempted justification was not 
well received by Defense officials, and 
further delay resulted. Now the project 
is being considered a research effort 
only, and any military missions, such as 
reconnaissance, that may result will be 
considered a bonus. 

To speed the project. Air Force and 
Boeing earlier this year proposed a 
"Project Streamline" which eliminated 
the suborbital flights. The Titan 2 
booster planned for these flights was not 
powerful enough to put what is now a 
15,000-17,000 lb. vehicle into orbit, 
however. 

NASA proposed use of its Saturn 
S-l booster, a cluster of eight H-l 
liquid propellant engines. Air Force, 
which wants a relatively uncomplicated 
workhorse booster, proposed a modi- 
fied Titan 2 with a high energy stage 
added, or a Titan 2 with solid pro- 
pellant boosters strapped to it as a 
first stage, which is now being called 
Titan 3. 

Funds for study of the detailed de- 
sign of Titan 3 were released in October. 
The study was begun by Martin Mari- 
etta on Nov. 1 and is expected to be 
completed by the end of this month. 
Tlie exact configuration is not yet firm, 
but it appears that two five-segment 
solid propellant motors will be fastened 
to a Titan 2. 

One reason for Air Force insistence 
on using the Titan 2 is that the upper 


stage has a re-start capability, which 
will permit adjustment of the orbit. 
Titan 2 also is relatively simple be- 
cause it uses storable liquid propellants. 

Some NASA officials pointed out that 
the Saturn S-l is closer to operational 
status and that it has engine-out capa- 
bility. 

Air Force did not consider the engine- 
out capability an advantage because it 
said the orbit and speed of the Dyna- 
Soar vehicle will have to be so exact 
that any deviation would affect the re- 
entry angle, taking the vehicle out of the 
narrow temperature-speed corridor for 
which it is designed. 

Program Reorientation 

Reorientation of the program will 
delay a first flight somewhat but will 
permit an orbital flight two years earlier 
than originally estimated. The vehicle 
will require very little modification for 
use with the Titan 3. It will weigh 
more, principally because attitude con- 
trol will be necessary over a greater 
period of time. 

Work on Titan 2 booster concepts 
for use with Dyna-Soar has been per- 
formed by about 1.000 persons at Mar- 
tin Marietta's Baltimore plant. They 
now arc perfonning the Titan 3 booster 
study and arc continuing work on Titan 
2 space applications for NASA and Air 

Although the Titan 2 has been 
dropped as a Dyna-Soar booster, it still 
will be used by USAF for space mis- 
sions, especially in conjunction with the 
Lockheed Agena D stage. This booster 
is sometimes called Titan 24 because of 
the high energy upper stage it uses. 

The Dvna-Soar program began in 
1954 with studies. Early in 1958, Air 


London— I Dudley Page last week dis- 
counted minors that it would join forces 
with another British aircraft firm in line 
with the United Kingdom's policy of 
grouping the industry. 

A Ilandlcv Page official told stock- 
holders at the annual meeting that no 
negotiations arc under wav at the pres- 
ent time. 

Handley Page has been approached 
by both British Aircraft Corp. and 
Hawker Siddclcv Aviation with merger 
offers. Objective has been a possible 
Royal Air Force order for Handley Page 
Dart Heralds as a military transport. 
Russell said no offer lias been satisfac- 
tory for the board to put to stockhold- 

In another grouping move, Bristol 
Aeroplane Co., essentially a holding 
company with interests in Hawker Sid- 


Force chose teams headed by Boeing 
and Martin to perfonn detailed studies 
that would lead to a development con- 
tract. This lasted until the spring of 
1959. 

In November of that year Boeing was 
chosen to develop the glider and Martin 
the booster. 

Although both teams had proposed 
use of a glider. Defense Department's 
research and engineering office raised 
the question of whether the vehicle 
should be a glider or a semi-ballistic 
shape and whether technical aspects had 
been studied carefully enough. 

To determine which shape was prefer- 
able. Phase Alpha was interjected into 
the program ahead of any development 

Ballistic shapes with a lift-drag ratio 
of /.cm, semi-ballistic shapes with some 
lift, and gliders were extensively investi- 
gated. Re-entry suggestions included 
folding wings, inflatable structures and 
use of a modified X-15. 

Phase Alpha Documents 

Phase Alpha produced a stack of 
documents 13 ft. high and concluded 
that the vehicle should be a glider 
weighing approximately 10.000 lb., with 
a lift-drag ratio of between 1.5 and 2.5 

After development began, it became 
apparent that the weight of the vehicle 
would not permit the Titan 2 to boost 
it into orbit. Project Streamline was 
proposed and accepted by Congress, but 
the extra S85.8 million was rejected by 
the Defense Department. This was fol- 
lowed bv the most recent reorientation, 
which accelerates the project to some 
degree but without benefit of the extra 


dcley and Bristol Siddclcv Engines, 
Ltd., joined with Westland Aircraft, 
the lone helicopter manufacturer, to 
offer about SI 2 million for share capital 
of the Fairey Co. 

Proposed Deal 

Deal would involve two Bristol Aero- 

E lane common shares and two West- 
md commons for three Fairey common 

Fairey last year divested itself of 
its United Kingdom subsidiary, builders 
of the Rotodvnc VTOL transport, to 
Westland. 

Finn has other world-wide interests, 
including Fairey Aviation Co. of Can- 
ada and Australia, and Avions Faircv, 
of Belgium. 

Offer is under advisement by Fairey 
directors. 


Handley Page Denies Merger Talk 
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GE Apollo Mockup And 
Configuration Detailed 

Mockup and shadow drawing show configuration pro- 
posed by General Electric for the Apollo three-man 
spacecraft, one of a number of lunar spacecraft designs 
described by Dr. George R. Arthur at the American 
Astronautical Society Symposium on Manned Lunar 
Flight held Dec. 29 in Denver. The line drawing is a 
generalized spacecraft inboard profile. GE was one of 
three companies to conduct studies which contributed 
to Apollo specifications. Dr. Arthur managed the GE 
study effort. 


Inboard profile of one lunar spacecraft design shows arrangement of equipment and subsystems. Cone cylinder flare configurati 
stable during an abort maneuver. Torus fuel tanks take advantage of limited space, with abort rockets housed in forward section. 




Kennedy Prepares Comsat 


By George C. Wilson 

Washington-President Kennedy is 
expected to plunge deeper into the 
communication satellite controversy 
within the next few weeks by sponsor- 
ing a bill designed to provide a middle- 
ground for the private vs. public owner- 
ship forces. 

The bill, drafted by the National 
Aeronautics and Space Council and 
now awaiting the President’s final ap- 
proval, would allow private companies 
to operate the global communication 
system at a profit but would impose 
federal controls on them. 

These controls are designed to pro- 
tect the public interest as well as give 
the federal government authority to 
handle dealings with foreign govern- 
ments. Guidelines for the measure were 
contained in President Kennedy’s com- 
munication satellite policy statement of 
Julv 24, 1961. 

That statement called for a com- 
munication satellite system with a 
"structure of ownership or control 
which will assure maximum possible 
competition.” Those who drafted the 


Blast Detection Theory 

Washington— Secret underground tests 
of nuclear weapons may be detectable 
because of the peculiar sound waves they 
create, according to Prof. F. Don Lcet, 
director of Harvard University's seismo. 
logical station. 

Dr. Lcet told Aviation Week the 
sound waves from the Dec. 10, 1961 
underground explosions conducted in 
Carlsbad, N. M.. as part of Project 
Gnome showed up differently on his 
seismograph than those from such natural 
disturbances as earthquakes. 

He said this may lead to a break- 
through in detecting underground nu- 
clear explosions. The next logical step, 
he said, would be to record these waves 
from nuclear explosions at varying dis- 
tances to dele mine how reliable an in- 
dication they arc. 

arc concentrated on complex methods. 

inexpensive approach is being ignored. 
He said the $225,000 it would take to 

“is peanuts in comparison to what 
they've wasted already." 

A spokesman for the U. S. Disarma- 
ment and Arms Control Agency said 
scientific officials in that body arc inter- 
ested in such detection possibilities. How- 
ever, the agency has not yet hired its 
scientific director who ultimately will 
weigh such proposals. 


bill for the President felt this ruled out 
the Federal Communications Commis- 
sion recommendation to limit owner- 
ship to existing U.S, international tele- 
phone and telegraph common carriers. 
(FCC qualified its position by stating 
this ownership plan was “deserving of 
consideration and exploration as an ef- 
fective means of promoting the orderly 
development and effectuation of such a 
system.”) 

The Administration’s draft bill would 
broaden the ownership base beyond the 
international carriers and would limit 
the amount of stock any one companv 
could own in the communication satel- 
lite corporation. These provisions are 
designed also to allay fears that the 
American Telephone and Telegraph 
Co., because of its very size, ultimately 
would gain control of the system. 

Although the Administration bill is 
still subject to revision, indications are 
that broadening of the ownership base 
will be accomplished by selling com- 
munication satellite corporation stock to 
the public. Unlike the bill sponsored 
by Chairman Robert S. Kerr (D.-Okla.) 
of the Senate Aeronautical and Space 
Sciences Committee, the Administra- 
tion measure would not empower the 
FCC to decide who should own the sys- 
tem. However, the FCC under the Ad- 
ministration bill, would have certain 
suppervisory powers over the corpora- 
tion. 

Patent Rights 

Another controversial point— patent 
rights of those participating in the com- 
munication satellite system— is not cov- 
ered in the draft bill. Administration 
leaders felt such a provision would only 
put new obstacles in the already rough 
road the President’s hill must travel in 

First, congressional leaders must 
decide what committees will have juris- 
diction over communication satellite 
legislation. Sen. Kerr wrote his bill as 
an amendment to the National Aero- 
nautics and Space Act of 1958, so it 
would he referred to his own committee. 
But the Senate and House Commerce 
Committees, which have jurisdiction 
over the Federal Communications Com- 
mission, contend they have jurisdiction 
over communication satellite legislation. 

Once this jurisdictional question is 
decided, the congressional committees 
will have to consider proposals ranging 
from completely private to completely 
public ownership of the communica- 
tion satellite system. And even though 
the issue is tremendously complicated, 
the space race with Russia is prompting 
demands for an early decision so the 
U.S. system will be the first in opera- 


Compromise 

The House Science and Astronautics 
Committee, after holding hearings on 
communication satellites last year, is- 
sued a report stating that “being first 
with this practical application of space 
technology will result in great inter- 
national prestige for the U. S. Accord- 
ingly, the research and development 
programs for space communications 
should be pursued with vigor. . . . The 
committee considers the rapid develop- 
ment of an operational system to be a 
fundamental national objective, the ac- 
complishment of which must not be 
retarded pending final resolution of ad- 
mittedly complex but nevertheless sec- 
ondary considerations. . . . Questions 
bearing upon ownership and operation 
of a commercial system, such as business 
and financial arrangements, should not 
be permitted to delay the research and 
development phase.” 

So far. Administration and key con- 
gressional leaders have not met to help 
pave the way for the President’s bill. 
The meetings probably will be held 
soon after Congress returns on Jan. 10. 

An industry' ad hoc committee rec- 
ommended on Oct. 13, 1961. that a 
non-profit corporation of carriers be 
established to own and operate the com- 
munication satellite system (AW Oct. 
23, p. 28). Chairman Emanuel Cellcr 
(D.-N. Y.) of the House Judiciary' Com- 
mittee said at the time that “bv exclud- 
ing domestic carriers, equipment manu- 
facturers and other potential participants 
from ownership in the satellite portion 
of the system, these recommendations 
create the risk-indeed. the probability 
-of ultimate domination of the pro- 
jected system by AT&T," He added 
that the proposal would conflict with 
President Kennedy’s policy statement 
on competition. 

Although the ad hoc committee pro- 
posal is still under consideration by the 
FCC, the fact the Kennedy Adminis- 
tration has written a far different pro- 
posal indicates the industry recommen- 
dations have been rejected by the White 


Fallout Advice 

to begin distributing 25 million copies 
of its booklet “Fallout Protection" this 
week. Free copies will be available to 

All calculations on blast, fire damage 
and fallout in the booklet are based on 
a bomb yield of five megatons. The . 
booklet describes types of nuclear weapon 
explosions and their effects and suggests 
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West German Fiat G.91T Trainer Displayed 

Fiat G.91T two-scat trainer now being delivered to the West German Luftwaffe lias configuration and armament of reconnaissance version 
of the NATO light tactical fighter. Vertical tail area has been increased slightly to balance nose area increase forward of the aerodynamic 

May 31, 1960 and is fo production for both Italian and German air forces. Trainer performance is within a few percentage points of the 
fighter. Modifications to standard G.91 structure were made in forward fuselage only, involved no changes in primary structure elsewhere. 


Economic Benefits of Disarmament Cited 


By Katherine Johnsen 

Washington— United States stated 
that “the freeing of research and de- 
velopment resources could be one of 
the most important economic benefits 
of disarmament” in a report submitted 
last week to the Secretariat of the Uni- 
ted Nations. 

The report is considered a prelimi- 
nary document by the U. S.. drawn with 
some haste in an unsuccessful effort 
to meet a Dec. 1 5 deadline. It will be 
part of the world-wide study on the 
economic repercussions of disarmament 
now under way by a 10-member con- 
sultative group appointed by the UN 
Secretary-General (AW Dec. 4, p. 32). 

For the most part, the U.S. docu- 
ment presented to the UN basic sta- 
tistics on defense employment and ex- 
penditures over the past decade, which 
have long been public information in 
the U.S. It noted that until the con- 
tours and timing of disarmament and 
the requirements of an international 
peace force are known, studies of the 
economic impact of disarmament can 
only be tentative and indicative. 

The Soviet Union has stated that it 
will submit a similar document to the 
UN. 

“Because the uses of the research and 
development resources which would be 
freed by disarmament are so important 
and so many, in this field, certainly, the 
economic benefits of clisarmamcnt 
would dwarf the problems," the U. S. 
report stated. 

"The civilian economy would benefit 


especially from increased long-range re- 
search and experimentation with ad- 
vanced technological possibilities of the 
sort that the research teams presently 
employed by defense industries have 
conducted so successfully." 

The report noted that less than 1 0% 
of the U. S. gross national product is 
now for defense, compared with 40% 
during the height of World War 2, 
and stated that with sensible policies 
and advance planning, the possibility of 
any severe impact on the U. S. economy 
can be solved satisfactorily. 

Specific Measures 

Specific measures suggested in the re- 
port were widespread tax reductions 
ranging from personal income taxes to 
excess business profits taxes, a nation- 
wide employment information service, 
and increased federal expenditures for 
public works, education, and social 
benefits. 

The civilian space program was 
viewed as particularly suitable for the 
men and resources freed by disanna- 

“Strong programs to case the prob- 
lems of transition of labor and plant 
from defense to non-defense uses, com- 
bined with effective fiscal and mone- 
tary policies to maintain an aggregate 
demand, together would be able to keep 
the economic costs of disarmament 
small." the report declared. 

The report noted that the state 
of Washington has a program to survey 
the dependence of industry in that state 
on military spending, to encourage 


firms to make plans for diversification, 
to develop plans for public works, and 
to evaluate the need for special assist- 
ance to finns and individuals in the 
event of disarmament. 

"The planning for programs to ease 
the process of disarmament is the re- 
sponsibility of state and local govern- 
ments, business finns. labor unions and 
other organizations, as well as the fed- 
eral government.” the report ‘* :J 

Since the U. S. could at 
transition to a peacetimi 
without anv serious drop in national in- 
come, the report said, the world econ- 
omv would not be threatened by a loss 
of U. S. markets due to a recession in 




this cl 


-er-all i 


While anticipati „ 
crease in U. S. overseas programs with 
resources released bv disarmament, the 
report observed that the elimination of 
U.S. military programs in continental 
Europe would be of net beneficial eco- 
nomic effect by wiping out the U.S. pay- 
ments deficit with the region, thereby 
easing the current payments imbalance. 
The 1960 U.S. payments deficit with 
Europe was $870 million, compared 
with net military expenditures there of 
SI. 4 billion. 

The report noted that elimination of 
receipts from U. S. defense transactions 
to Canada-which amounted to S343 
million in 1960-would have a substan- 
tial effect on Canada's fiscal position, 
but suggested that this situation, as well 
as adverse repercussions in other coun- 
tries, could be alleviated by compensa- 
tory programs such as economic aid. 
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Three Nike Zeus Tests Include Intercept 


Army's Nike Zeus anti-missile missile 
was fired three times within one hour 
from widely separated points in mid- 
December. One test included the in- 
tercept of another missile. 

Features of the three tests, which the 
Annv says were successful, were the fol- 
lowing: 

• Intercept of a Nike Hercules anti- 
aircraft missile over the White Sands, 
N. M. Missile Range. 

• Longest and highest flight to date bv 
a Nike Zeus, made over the Pacific 
Missile Range from Pt. Mugu, Calif. 

• First announced launch of the missile 
from Kwajalcin Island in the South 
Pacific, 

Tile White Sands test pitted the 
Nike Zeus against the much slower 
Nike Hercules, whose top speed is 3,000 
rnpli. After firing, the Hercules was 
tracked by ground radar and the Zeus 
launched to intercept it. 

The intercept occurred after the Her- 
cules had reached its apogee and was 
descending in a southeasterly direction. 
A direct hit was not scored hut the miss 
distance was close enough that if the 
Zeus had been carrying a nuclear war- 
head it would have destroyed the in- 
coming rocket, the Army said. 

Interception of an intercontinental 
ballistic missile traveling five or six times 
as fast and which could possibly deploy 
decoys will pose a much more difficult 
situation for the Zeus. Next summer a 
Kwajalein-based Zeus will be launched 
against an Atlas ICBM launched over 
the Pacific Missile Range. 

Nuclear Warhead 

If the U.S. has authorized atmos- 
pheric testing of nuclear weapons by 
that time, it is believed that the Nike 
Zeus will carry a nuclear warhead when 
tested against the Atlas. If testing has 
not been resumed. Conventional explo- 
sives will be carried in the warhead. 

Zeus measures 43 ft. in length and 
has a solid propellant booster which de- 
velops 430,000 lb, of thrust. 

Scoring of the intercept at White 
Sands was made with electronic com- 
puter equipment. Altitude of the inter- 
cept and the miss distance were not re- 

The Kwajalcin installation will be 
used bv the Armv for the final develop- 
ment cycle of Zeus, in which ICBM 
nose cones will be intercepted. 

System manager for Zens is the Army 
Ordnance Missile Command. Redstone 
Arsenal, Ala. Prime contractor is West- 
ern Electric Co. System development is 
under Bell Telephone Laboratories, 
Douglas Aircraft Co. builds the missile 
and the solid propellant fuel is made by 
Thiokol Chemical Corp. 
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Russians Send Cargo An-10, 11-18 to Antarctic 

Aircraft identified by the Russians as a cargo version of the An-10 (top), one of two aircraft sent by the Russians last month to estab- 
lish a direct air service from Moscow to support Russian Antarctic bases (AW Dec. 25, p. 22), shows design variations with previous 
An-10 versions. Chin radontc is about twice as large as those on cither the An-10 or An-IOA. The tail has greater upsweep, presumably to 
pros-ide rear loading, and there arc fewer fuselage side windows. Nacelles are similar to the An-IOA, but the cargo version is missing the 
outrigger fins which the An-IOA mounts on its horizontal stabilizer. The cargo version resembles the An-12 military version in general 
size and fuselage configuration, but docs not appear to have the An-12’s bulky tail turret. The 11-18 resembles Czech and Hun- 
garian airline versions with three passenger windows ahead of the forward loading door instead of the reverse as seen on some Aeroflot air- 
planes. Bulges on engine nacelle inspection panels, partly open in photo, arc new. Both aircraft carry markings of Aeroflot’s polar service. 
Scene is prior to takeoff at Sheremetyevo Airport. Moscow. 11-18 landed in Antarctica Dec. 27 after a 16.000 mi. Bight. 


$15 Billion in Sales Are Forecast 
For Aerospace Industry in 1962 


Washington— Sales by the aerospace 
industry are expected to total approxi- 
mately SI 5 billion this year, according 
to USAF Gen. Orval R. Cook (ret.), 
outgoing president of the Aerospace 
Industries Assn. 

Military aircraft sales and sales of 
turbojet-powered commercial transports 
are expected to continue to decline, as 
they did in 1961, but sales in all other 
categories are expected to increase, Cook 
said in the association’s annual fore- 
cast and year-end review. 

In the past, AIA has based its year- 
end statements primarily on sales of the 
12 major airframe manufacturers. This 


year’s statement does not mention these 
firms. Instead, it notes that "there 
arc 51 companies identified as aero- 
space manufacturers by the Securities 
and Exchange Commission. Sales [for 
1961) for these manufacturers, which 
parallel those for the industry as a 
whole, arc estimated to show a S500 
million increase to SI 3. 5 billion. 

"Earnings of these companies are 
estimated at S240 million for the year, 
compared with S1S4 million in 1960,” 
AIA said. "The lower figure in 1960 
was largely due to the write-off of losses 
suffered on commercial turbine-pow- 
ered transports.” 


Average net profit, as a percentage of 
sales, continued to be about 2 % com- 
pared with an estimated 4.3% average 
for all manufacturing industries. AIA 

Backlog of unfilled orders continued 
to drop in the first half of 1961. reach- 
ing S14.1 billion as of June 30, but a 
reversal of this trend is expected cither 
for the last half of 1961 or early this 
year. AIA said. 

The industry is still "in a transition 
phase from serial production of air- 
craft to low-volume production of highly 
diversified and sophisticated flight de- 
vices for use both in and beyond earth’s 
atmosphere," despite its continuing 
achievements, the association said. 

More than one-third of the industry’s 
effort now is devoted to research and 
development, AIA said. It also said 
that 50% of earnings after taxes for the 
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first two quarters of 1961 was retained 
for investment in research and develop- 
ment facilities. 

Other highlights of the annual re- 
port included the following: 

• Military aircraft production declined 
from 2.700 units in 1960 to about 
2,500. Missile procurement spending 
rose to an estimated S4.6 billion and 
this and space spending partly offset 
the drop in military aircraft sales. 

• Commercial aircraft, engines, propel- 
lers and parts were estimated at S2.2 
billion, compared with 52.5 billion in 
1960. 

• Total commercial aircraft production 
including helicopters is estimated at 
7.050 units for 1961. compared with 
S.1S1 in 1960. About 215 jet trans- 
ports were delivered, compared with 
241 in 1960. 

• Aeronautical exports arc expected 
to total SI. 2 billion for 1961. based on 
statistics for the first eight months, but 
are not expected to reach the 1960 high 
of SI. 4 billion, primarily because jet re- 
equipment of world airlines was com- 
pleted in 1959 and 1960. 

• Utility and executive aircraft ship- 
ments for 1961 will total about 6.800 
units rallied at about SI SO million, 
compared with 7.588 for 1960. valued 
at about S200 million. AIA blamed 
this on the general business slump 
of early 1961. 

• Helicopter operators in Canada and 
the U. S. increased from 193 in 1960 


Swissair 990s 

Zurich— Swissair announced last week 
that it will take delivery on all seven of 
the Convair 990 medium-range jet trans- 
ports it originally ordered in September, 
1959, despite delivery delays and a pres- 
ent performance that falls somewhat be- 
low- specifications. 

Two of the aircraft will be leased for 
an initial four-year period to Scandi- 
navian Airlines Systems as part of the 

carrier has been operating four SAS- 
owned Snd Canivcllc jet transports since 
the summer of 1960. SAS. however, is 
canceling its order with Convair for an- 
other two 990s as part of its effort to cut 
deficit spending commitments. 

With deliveries originally scheduled 
for last April, the first aircraft is now- 
due to arrive here next week. Another 
three will be delivered in January-; the 
fifth and sixth, which will go to SAS. 
in Fcbmary and March, and the seventh 
in July. To bolster range and speed per- 
formance. a series of Convair-proposed 
modifications will subsequently be made 
here bv Swissair. 

The Swiss airline will use the aircraft 
on flights to South America, the Middle 
and Far Fast; SAS on its southern route 


to 265 in 1961. The 265 operate 882 
helicopters. 

• Employment, which has been declin- 
ing since April of 1957, reached 674,600 
in September and is expected to remain 
at about that level this year. 

• Wages increased from an annual 
average of S2.70 per hour in 1960 to 
S2.80 in 1961. Average weekly wages 
increased from $110.48 to $115.92. 


Boeing, Consortium 
Plan NATO Bids 

Paris— Boeing Co. is joining France’s 
Marcel Dassault Aviation Co. in a broad 
technological collaboration pact includ- 
ing common proposals in the North 
Atlantic Treats- Organization competi- 
tions for a V/STOL strike-reconnais- 
sance fighter and medium-range trans- 
port as an initial step. Implementation 
of the agreement is subject to fonnal 
approval by the U.S. and French gov- 
ernments. 

Specifically. Boeing will team with 
Dassault. Snd Aviation and the British 
Aircraft Corp. in supporting Dassault’s 
proposal for the Mirage 3-5 in the 
NATO competition for a V/STOL 
strike-reconnaissance fighter. Dassault’s 
transport bid, which Boeing presumably 
also will back, is a 70.000 lb. high-wing 
aircraft with a maximum speed of 400 
kt. (AW Dec. 11, p. 23). Envisoned 
vertical-lift powcrplants for both de- 
signs arc Rolls-Royce RB.162s. 

A joint statement by the two com- 
panies said licensing options are in- 
cluded in the agreement as well. No 
details were disclosed, however. 


Atlas Shot Furnished 
Van Allen Belt Data 

Washington— Scientific instrument 

pod carried on board Atlas 6F returned 
considerable data on characteristics of 
the lower Van Allen radiation belt. The 
data is being reduced and analyzed by 
Lockheed Missiles and Space Co. 

The vehicle was launched Dec. 20 
from the Atlantic Missile Range and 
contained a variety of sensors built with 
company funds. Objectives of the in- 
struments were to measure the nature 
of charged particles, determine from 
what direction they come, and measure 
their velocities. 

Lockheed furnished two proton 
counters, an electron counter and a 
magnetometer. The pod also carried a 
radiometer, electric structure sensor, 
inicromctcorite detectors, and sensors 
for ultra-violet plume, alpha proton, 
fast neutron and charged particles. 

Data from the flight, according to 
Lockheed, will contribute to the shield- 
ing design of manned space vehicles. 


News Digest 


Defense Department was expected to 
announce late last week that the Mc- 
Donnell F4H turbojet fighter will be- 
come the standard strike-reconnaissance 
fighter for the armed services. It will be 
redesignated the RF-110 and supplant 
procurement of the Republic RF-105 in 
Fiscal 1963. 

First USAF-Martin Titan 2 missile, 
which will be used as the booster for 
the two-man Mercury capsule and the 
core of the Titan 3. was captive fired 
under simulated flight conditions, in- 
cluding all elements of the ground and 
airborne equipment systems, at Martin 
Marietta’s Denver test facility on Dec. 
28. 

Allison YT63-A-1 turboprop version 
of the 250-hp. free turbine engine com- 
pleted its 50-lir. preliminary flight rat- 
ing test Dec. 20. The engine mounted 
an Acroproducts AF205F-272 propeller. 
The test followed by a month the 50-lir. 
PERT of the engines turboshaft ver- 
sion (AW Dec. 25, p. 46). 

Bell Telephone Laboratories last week 
reported continuous operation of a solid- 
state optical maser capable of generating 
infrared energy (10.650 angstroms). 
Device, which employs a single crystal 
rod of calcium tungstate with trivalcnt 
neodymium, could be forerunner of a 
scries of high-power, continuous-wave 
optical masers suitable for space com- 
munications. 

Elmer P. Wheaton vice president-en- 
gineering of the Douglas Aircraft Co., 
is resigning from the company, effective 
today. Wheaton was named to the 
position last July after serving as vice 
president-engineering, technical and vice 
president-engineering, missiles and space 
systems. 

Bids will be opened Jan. 10 at the 
Jacksonville Army Engineers Office for 
extending the Saturn Complex 34 um- 
bilical tower from the 27-ft. level to 
240 ft. The project, expected to cost 
$900,000, is the final construction job 
for the Atlantic Missile Range Saturn 


Hi-Plains Rejected 

Washington-Civil Aeronautics Board 
last week rejected the application of Hi- 
Plains Airways for temporary authoriza- 
tion to serve 32 Midwest cities, mostly 
in Nebraska. Board spokesmen indicated 
the denial will have no effect on the car- 
rier’s application for permanent certifica- 
tion as a new, third class of scheduled 
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AIR TRANSPORT 


Future of Warsaw Convention in Doubt 


International air law system periled by fight over 
accident liability limit; U. S. may denounce treaty. 

By L. L. Dotv 

Washington— Fear is spreading through airline legal circles that the con- 
troversy within the Kennedy Administration over whether the U.S. should 
denounce the Warsaw Convention (AW Dec. 25, p. 25) may result in the 
dissolution of this first major uniform system of international air law. 

The Convention, drawn up at Warsaw, Poland, on Oet. 12, 1929, and 
ratified since by 60 nations including the Soviet Union, sets international 
standards for passenger tickets, cargo waybills and other travel documents. 
It also establishes liability limits for passengers' death or injurs - and damage 


to baggage and cargo. 

Most Convention opponents admit 
that their chief objection to the cove- 
nant is the liability clauses. They 
charge that the limit of SS.300 liability 
which the Convention imposes for the 
loss of life is unfair to the average 
American passenger; that it is far below 
standards of liabilitv normally accept- 
able in U.S. courts.' 

Nearly all carriers of the International 
Air Transport Assn, back the Conven- 
tion. But not all carriers support the 
Hague Protocol of 1955. which, if 
ratified by 30 nations, would amend the 
Convention to raise passenger liability 
limitations from §8,300 to §16,600. 

Only 20 nations thus far have ratified 
the Protocol, since a number of coun- 
tries feel §16,600 is too high. U.S. 
airlines, on the other hand, arc firmly 
behind the Hague Protocol, since it 
not only doubles the liability limit but 
retains the uniformity of international 
law provided by the Convention. 
President's Recommendation 

The Kennedy Administration became 
interested because the President must 
recommend to the Senate whether or 
not that body should ratify the Hague 
Protocol. Failure to ratify the Protocol 
would not abrogate the Convention, in 
which case the lower liability limits 
would be retained. Neither of the op- 
posing groups in the U. S-, wants this. 

Consequently, the Administration is 
exploring the practicability of denounc- 
ing the Convention, which would re- 
move the liability ceiling entirely. 
Lawyers here sav that there is no legal 
way in which the U.S. can adhere to 
the Convention and exempt itself from 
the liability limit. 

The Administration’s decision on de- 
nouncing the Warsaw Convention will 
be based in part on the recommenda- 
tions to be submitted soon to the State 


Department by the Intra-agency Group 
on International Aviation, which has 
been studying the issues. The State 
Department will have its own recom- 
mendations to make to the President. 
U. S. Carriers' View 

U.S. airlines have been waging a 
r igorous campaign against denunciation. 
They have emphasized that U. S. lead- 
ership in the development of interna- 
tional agreements would lie seriously 
undermined if the Convention were 
abrogated and that U.S. prestige in 
both economic and foreign policy fields 
would be unpaired. 

They further stress that, without the 
protection of the Warsaw Convention, 
passengers, consignors and the airlines 
themselves would become entangled in 
costly red tape because of conflicting 
local laws, procedures and requirements 
involved in international damage suits. 
Lack of uniformity provided bv the Con- 
vention would multiple both the in- 
direct and direct expenses of reaching 


PanAin Negotiations 

Washington— Pan American World 
Airways and the Air Line Pilots Assn, 
resumed contract talks last week, despite 
the possibility that the pilots may walk 
out on Jan. 9. The airline estimates that 
meeting the union's wage and working 
condition demands would increase oper- 
ating costs by S27 million, and has told 
all its employes that ALPA refuses to ac- 
cept the Feinsingcr Commission findings 
on cresv complement, which have offi- 
cially been accepted by both Pan Ameri- 
can and the Flight Engineers Interna- 
tional Assn. ALPA maintains the recom- 
mendations can be discussed only on an 
individual carrier basis. FF.IA favors talks 
on an industry-wide basis. 


a settlement in liability cases, they say. 

A number of international carriers 
cite these problems as typical of what 
a passenger would face if the Warsaw 
Convention ceased to exist; 

• Burden of proof of negligence would 
shift from the carrier to the passenger. 
The Convention presumes negligence 
by the carrier. 

• Passengers would lose certain legal 
procedural and jurisdictional advantages. 
Under the Convention, a passenger has 
a choice of four jurisdictions to bring 
his case: the carrier's corporate domicile, 
principal place of business, passenger's 
destination or passenger’s point of de- 
parture. Without the Convention, 
court actions arising from accidents oc- 
curring abroad would fall under the 
jurisdiction of foreign law. In some 
U.S. states, without the Convention, 
courts could refuse to take jurisdiction 
and send claimants to a foreign court. 

• Lack of world-wide standardization of 
documents required by the Convention 
would deny passengers or claimants the 
necessary legal proof to take an action. 
Without standardization of contractual 
terms of carriage in these documents, 
passengers could be forced to take action 
in a foreign court and maybe find that 
the financial protection in that country 
is lower than that afforded by the War- 
saw Convention. 

Convention opponents have argued 
that the principle of limited liability 
is "indefensible morally, sociologically 
and economically." The core of the 
argument is that plaintiffs in an Ameri- 
can court should he entitled to damages 
equal to the American standard of 
living, not to an international average. 
Possible Compromise 

A possible compromise may be de- 
rived from a memorandum prepared by 
Peter II. Sand, a graduate student at 
the University of California. The mem- 
orandum. submitted bv Professor Rich- 
ard M. Buxbaum of the university, has 
attracted wide attention in legal groups 
here and is being used by the Air T rans- 
port Assn, as a part of its case in defense 
of the Convention. 

Sand points out that the Convention 
omitted a number of points which, ac- 
cording to background drafting docu- 
ments, would later be resolved by na- 
tional law. He notes that a number of 
foreign nations have taken advantage 
of these omissions by enacting laws 
that implement the Convention and 

"Although American courts have rc- 
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peatedly emphasized the need for im- 
plementing legislation, or have even, 
wrongly, assumed that it had already 
been passed, no such steps have been 
taken in the United States. As a result. 
American plaintiffs arc being denied 
rights under the Warsaw Convention 
which plaintiffs in other countries have 
long since obtained.” 

Specifically, Sand proposes that rec- 
onciliation of the Warsaw Convention 
and American economic standards could 
be attained by an implementing law that 
would require automatic accident in- 
surance for the benefit of all passengers 
on international flights to and from the 
U.S. and would give the passenger O' 
his agent a direct statutory right of 
action against the insuror. 
Unsuccessful Attempts 

Sand states that there have been sev- 
eral unsuccessful attempts to introduce 
automatic accident insurance by inter- 
national agreement. However, he points 
out that at least four airlines now pro- 
vide such insurance to their passengers 
without charge: Swissair, Air France and 
two privately-owned French airlines. 
TAI and UAT. He said that IATA 
would not oppose the free insurance 
svstem on an industry-wide basis, but. 
to prevent price-cutting, the association 
has issued a resolution opposing the ad- 
vertising of free insurance by individual 
airlines. 

As a result, the French carriers do 
not publicize or advertise this feature 
and Swissair changed its accident insur- 
ance plan into an “admitted liability" 

Sand's research disclosed that several 
nations require automatic air travel in- 
surance by statute. These include Ger- 
many, Austria, Italy and Brazil. Air- 
lines in these countries provide insur- 
ance to passengers under law without 
additional charge. In Spain, travel in- 
surance is automatic and is paid for by 
train, bus and airline passengers. Iberia 
Airlines, however, absorbs this cost 
without an increase in fares. 

Insurance Cost 

Sand concludes that the cost of auto- 
matic insurance would not be exorbitant 
and could be undertaken without any 
increases in fares. 

He adds that, if the automatic insur- 
ance program is adopted, the beneficiary 
should be granted a direct statutory 
right of action against the underwriter. 
This, he says, would eliminate most 
litigation between passengers and car- 

This right of action, according to 
Sand, would also eliminate conflict of 
law created by the necessity of the 
court characterizing an aircraft accident 
as either a tort or as a breach of con- 
tract, both of which would involve local 
foreign laws in accidents abroad. 


CAB Will Grant 3% Fare Increase 

Washington— Civil Aeronautics Board late last week rejected all specific airline 
fare increase proposals but indicated it would grant a general increase of 396 
for a six-month period if this was requested. The 3-2 decision carried dissents 
from Vice Chairman Robert Murphy and Member G. Joseph Minetti, who 
warned that any fare increase might adversely affect the industry’s already weakened 
traffic growth rate. 

The Board's formal order recounted the industry’s problem of low load factors 
and diversion to coach traffic of first class (AW Dec. 4, p. 38), but emphasized 
that "no fare program alone can restore earnings to reasonable levels. On the con- 
trary, the industry's economic problems must be attacked on a broad front of 
which load factor improvements is the cornerstone." 

The Board asked all carriers to submit to it by Jan. 15, 1962, suggestions for 
improving load factors. 

Citing the carriers' complaints on low-yield coach fares, the Board said it was 
not convinced that coach services were "inherently” less profitable than first class. 

As an interim measure, CAB said, the industry could be permitted a general 
fare increase of not more than 3% under tariffs of six-month duration. During 
that period, the Board emphasized, it would undertake a program to resolve the 
industry’s basic economic problems. The Board also urged the carriers to examine 
closely the variety of special fares and discounts now in effect with an eye to 
abandoning those which are of doubtful economic value. 

In particular, CAB cited the family fare plan, which it said results in a first- 
class family fare ticket being offered at a price well below corresponding coach 
fares. As an inducement to encourage more first-class travel, the Board suggested 
it would approve an increase in free baggage allowance to 66 lb. and a new rule 
authorizing stopovers at a reasonable charge in first-class service. 

As other measures to improve the airlines’ earnings, tile Board pointed out that 
it has already authorized carriers to discuss matters such as cabin services, the 
"no-show” problem and the use of joint facilities. Cabin services in particular 
tend to be over-emphasized today, the Board said. It noted that there appeared 
to be opportunities for new economics without eliminating the "real necessities.” 

Improving the industry's load factor appears to hold the greatest promise for 
economic health in the industry, the Board said. A CAB program already under 
way includes increased emphasis on such economy measures as the consolidation 
of services at regional airports, suspension of service to uneconomic points, substi- 
tution of local service for trunkline service and route investigations designed to 
reduce excessive competition. But none of these measures could be taken without 
formal proceedings before the Board. 

Murphy and Minetti, underscoring the majority’s discussion of load factors, noted 
in their minority opinion that a 1% improvement would bring in an estimated 
$30 million in additional gross revenues to the industry as a whole. Most of the 
non-recurring jet integration costs have been absorbed by tile industry, they said, 
and over-all costs give strong indication of levelling off, so that no dramatic changes 
in fores seem to be required, they said. 

“Now is the time to hold the line,” they said. "In short, additional trunkline 
passengers must be attracted to fill the present empty seats and this is unlikely to 
occur if fares are raised. The inevitable result of the fare increase authorized by 
the majority is a contribution by the traveling public of an additional $54 million 
(per year) without any real expectation that this will solve the carriers' complex 

The dissenters also objected to the majority’s suggestion that special fares and 
discounts be abandoned. Such programs constitute "constructive merchandising" 
methods which have developed new markets and may continue to encourage the 
growth in air travel, they said. 

The Board's decision was in the form of a denial of United Air Lines’ fare 
increase proposal and included a review of similar informal requests by other 
airlines. A hearing will be held on the United request but no date has been set. 

First airline reaction was that the amount of increase was insufficient to correct 
the serious fiscal problems facing the industry - . In addition, a number of airline 
representatives said the revised tariff failed to close the gap between first-class and 
coach fares, a situation which many carriers feel is causing the expanding diversion 
of first-class traffic to the lower fare category. On the other hand, a New York 
financial source viewed the 3% increase with favor, pointing out it would produce 
a badly needed addition to receipts. 

The dissatisfaction with the 3% increase re-emphasized the wide variance of 
opinion between industry and the CAB as to the measures required to improve 
profit margins. 
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Lower Fares Proposed for North Atlantic 


By L. L. Doty 

Washington— In a last-ditch drive to 
introduce new promotional fares on 
the North Atlantic before March, the 
International Air Transport Assn, traf- 
fic conference is circulating a mail vote 
asking for approval of a new group fare 
and a revised individual excursion fare. 

The group fare would be 58% below 
normal round-trip economy rates for 
passengers traveling in groups of 25 per- 
sons or more. The individual round- 
trip excursion fare would be the same 
as the current 17-day winter excursion 
rate, which expires Mar. 31, but would 
be effective throughout the year. In 
addition, the new fare would be appli- 
cable for a minimum of 16 davs and a 
maximum of 21 days travel time. 

Chances now appear strong that the 
new low fares, which have been under 
consideration since the 1960 Cannes 
conference, will be approved by airlines 
operating on North Atlantic routes. 
Approval must be unanimous before 
the fares can be made effective. 

Target date for the new fares is Feb. 
1. Voting closes Jan. 5- Between Jan. 
5 and Jan. 12, the fares, if approved by 
the airlines, will be filed with the gov- 
ernments involved for formal approval. 
Earlier Attempt Failed 

A previous mail vote on group fares 
only, circulated in late September (AW 
Oct. 2, p. 36), following regional traffic 
conferences in London and New York 
(AW Aug. 7. p. 36), failed because of 
widely split opinions on minor issues. 
Although the vast majority of the air- 
lines favored the group fares principle, 
wrangling over superficial conditions 
deadlocked both meetings. 

In addition. British Overseas Airways 
Corp., backed by Air-India Interna- 
tional, firmly opposed the group rate 
principle at that time. SAS led a group 
of small carriers that wanted either a 
reduced individual fare or more pas- 
senger benefits attached to the excur- 
sion fare. This difference helped seal 
the fate of the September mail vote. 
El Al, which was originally opposed to 
any type of excursion fare, has recently 
reversed its position and now favors a 
lowering of rates (AW Dec. 18, p. 38). 

Despite split opinions, however, it 
was evident at the traffic conference 
that most carriers believed lower fares 
were vital to stimulating increased traf- 
fic volumes on North Atlanttic routes. 
As a result, the conference appointed 
another special working group to at- 
tempt to compromise the differences 
expressed at previous meetings and in 
comments included in the September 
mail vote. 


The group consisted of representa- 
tives, all at vice presidential level, from 
Air-India. BOAC, KLM, Lufthansa. 
1’AA, SAS Trans-Canada and TWA. 
Sessions, which terminated last month, 
were held in Bermuda. All agreed that 
the recommendations for the group and 
excursion fare which were developed in 
the meeting would win the full support 
of the carriers they represented. The 
chief drawback to the resolution incor- 
porated in the mail r ote is the provi- 
sion that failure to approve one of the 
two fares would nullify both. 

The new group fare and the revised 
excursion fare would be effective 
throughout the year, except on week- 
ends during May. June and July on 
castbound flights and during August. 
September and October on westbound 
flights. Passengers traveling as a group 
must travel together for the entire 
planned itinerary. 

Tire requirement that a group must 
travel as a unit was one of the sources 
of controversy but it is believed that 
opponents, particularly Pan American, 
are now ready to accept this condition. 

of the group— some wanted as few as 
20 while one carrier wanted 40— appear 
to be settled by the selection of 25 as a 

One aspect of the group fare proposal 
which may meet resistance from the 
Civil Aeronautics Board is the determi- 
nation of the eligibility of a group for 
the lower fares. For this purpose, the 
special working group has divided the 
eligible groups into two categories: affin- 
ity groups and spontaneous groups. 



By IATA definition, an affinity group 
is an association, corporation, company 
or other legal entity which was formed 
for purposes other than travel and 
which shall have had “sufficient affinity 
prior to the application for transporta- 
tion to distinguish it and set it apart 
from the general public.” 

A spontaneous group is any group of 
persons which has neither been publicly 
solicited nor gathered, directly or in- 
directly. bv a person engaged in solicit- 
ing or selling transportation services. 
The conference defines public solicita- 
tion to include announcements of the 
group travel plan in “advertisements or 
any other writing or by means of pub- 
lic communications whether paid or 
unpaid. . . .” The CAB may question 
this category as being too loosely de- 

Salcs of group fares, under the pro- 
posal, will be confined to the U. S-, 
Canada and Mexico. However, group 
fares will not apply to and from points 
in Canada, U. S. and Mexico to the 
U.S. or Canadian gateways. Group 
fares cannot be used in the construction 
of around-the-world fares. 

The revised excursion fare now has a 
better chance of winning approval, due 
primarily to declining load factors this 
year on North Atlantic routes. For most 
airlines, the need to generate new 
traffic has overcome earlier fears that 
added benefits in the lower rate groups 
would divert business traffic from higher 
fare classes, thus reducing gross rev- 


incentive Need Seen 

In addition, capacity will continue to 
increase during 1962 as some 230 new 
jet aircraft are introduced into sendee 
on international routes. Prospects for 
a substantial increase in international 
travel during 1962 are considered good 
by most airlines, but are not expected 
to materialize fully without the backing 
of new incentives. 

Tire majority of airlines opposes any 
further reduction in individual fares. 
The revised excursion fare plan is ex- 
pected to mollify outright proponents 
of reduced fares, without losing the sup- 
port of carriers that want the fare level 
to remain stable for another two years. 

The case for lower fares has been so 
highly publicized during the past year 
that many airlines feci that failure to 
produce some form of reduction, such 
as the new excursion fare, would bring a 
shower of criticism on the industry. 

In the U.S., both fares will require 
CAB approval. The sccretaw of the 
traffic conference will file the (ares with 
the Board if they are approved by the 
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SHORTLINES 


► American Airlines scheduled 32 extra 
flights Jan. 1 to accommodate an ex- 
pected rush of holiday travelers. The 
airline has scheduled 16 extra flights for 
Jan. 2 and six for Jan. 3. The airline 
scheduled a total of 132 extra flights 
during the Christmas-New Year holi- 
days. 


► Braniff Airways reports tourist travel 
on all airlines from the U. S. to Mexico 
has increased 660% in the last five 
years. In 1956 about 65,000 tourists 
flew to Mexico: in 1960 the total was 
49S.0O0. Braniff credits the increase to 
the addition of 1,800 hotel rooms in 
Mexico Cits’ during 1961. more than 

52.000 additional scats being flown into 
Mexico annually svith the introduction 
of jets and travel costs only half those 
of Europe. 

► Delta Air Lines reports a net income 
of 54.59 million, including 5509,000 
on the sale of used aircraft, for the first 
11 months of 1961. Net income for the 
same period last year was 52.89 million, 
which included S3 14.000 in equipment 
sales. Operating revenues for the first 1 1 
months were 5143 million-a 19% in- 
crease over the same period 1960. 

► Federal Aviation Agency will hold a 
conference in Washington Feb. 27 to 
discuss airborne equipment which will 
be required to implement the Project 
Beacon recommendations. Aircraft op- 
erators and avionics equipment manu- 
facturers arc invited. 

► Flying Tiger Line reports it moved 

624.000 lb. of airfreight over the Dee. 
16-17 wcekend-thc largest weekend 
shipment ever moved over its domestic 
route. 

► Lake Central Airlines has asked Civil 
Aeronautics Board to permit it to serve 
six cities on six route segments cur- 
icntlv served bv trunklines. Trunklines 
have filed with CAB for deletion or sus- 
pension of service at Ft. Wayne, Ind.; 
St. Louis, Mo.; Bowling Green, Louis- 
ville. and Owensboro. Kv. and Nash- 
ville. Tenn. 

► North Central Airlines reports il 
boarded its one millionth passenger for 
1961 on Nov. 26. 

► Robert F. Six, president of Continen- 
tal Airlines, predicts that his airlines' 
traffic will continue to grow through 
1962. Six, in a year end statement, esti- 
mated that in 1962, Continental’s reve- 
nue passenger miles will be up 15 to 
20% from 1961, while the industry’s 
growth will be about 4 to 6%. 


AIRLINE OBSERVER 

► Federal Aviation Agency still is denying interested parties access to im- 
portant rule-making dockets despite the Project Tightrope report recommen- 
dation that FAA follow the lead of other governmental agencies and keep 
its regulator;’ proceedings open from start to finish. Comments filed in 
response to rulemaking proposals of FAA's Flight Standards Sendee may not 
be inspected until after dockets arc closed. The Tightrope report urged that 
this practice be abolished immediately, 

► Number of passengers carried by all scheduled airlines of the world in 
1961, excluding the Soviet Union and the People’s Republic of China, has 
been estimated by the International Civil Aviation Organization at 112 
million, a 6% increase over the 1960 volume. The increase is the second 
lowest since 1946. Revenue passenger miles in 1961 were 72 billion com- 
pared with 67.5 billion in 1960. International Air Transport Assn, admitted 
that the 6% passenger increase fell short of the anticipated growth, but 
expressed the belief that the volume would increase by about 8% next year. 
IATA Director General Sir William llildrcd predicted that the world’s 
airlines will carry 121 million passengers in 1962. 

► Watch for the Federal Aviation Agency’s Fiscal 1963 budget proposal to 
include a request for about 800 additional air traffic controllers in order 
to accomplish radar hand-offs at additional ATC facilities. The request is 
expected to revive argument on whether the capacity of ATC centers and 
approach controls can be increased merely by expanding their personnel com- 
plements. 

► Market interest in airline common stocks is expected to stay soft until 
merger talk has subsided. Individual mergers or rumors of mergers may 
spark some speculation but most investors will wait until the industry is 
stabilized before starting any active busing. 

► Local service carriers will show record increases in passenger revenue miles 
for 1961. Load factor for the year is expected to be substantially higher 
than last year’s level despite a heavy increase in available seat miles. 

► If no-show penalties against passengers arc adopted (AW Dec. 11, p. 41), 
chances are strong that the Civil Aeronautics Board will require the airlines 
to pay penalties to passengers who buy tickets and then discover there is no 
room for them. 

► Air France has ordered an additional seven medium-range Sud Caravellc 
transports for deliver;’ in 1963. Completion of the order, coupled with 
deliver;’ of the Boeing 707 intercontinental transports it has ordered, will 
bring Air France’s turbine-powered fleet up to 64 aircraft: 24 Boeing 707s and 
40 Caravcllcs. 

► Aeroflot will increase its Tu-114 trans-Siberian service from once weekly 
to five times weekly. The 170-passenger, double-decked, turboprop trans- 
ports will operate front Moscow to Khabarovsk on Mondays, Tuesdays. 
Thursdays. Fridays and Saturdays. Nonstop time is 8 hr. 10 min. 

► Yemen will establish a national flag airline and is now formulating the 
system and laws under which the company will operate. 

► Look for the local service carrier industry to propose to the Civil Aeronau- 
tics Board a nation-wide network of low excursion area fares, similar to that 
adopted by Bonanza. The main purpose will be to provide tourist fares for 
foreign travelers under the “Visit U. S. A." program. 

► Several airlines using Washington National Airport are refusing to pav 
higher landing fees that went into effect last October. Instead, they are 
continuing to pay the old fees and have asked the Federal Aviation Agency 
to discuss the entire fee situation. Airlines want leases of up to 20 years 
to establish their position as permanent residents. Longest time period FAA 
wants is three years, but it may be willing to compromise. Airlines are also 
willing to agree to an escalator clause providing for gradual increases in 
landing fees. 
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Israeli Domestic Line Maintains Profits 


By Cecil Brownlow 

'I'el Aviv— Arkia, Israel's small but ro- 
bust domestic airline with only 330 un- 
duplicated route miles to call its own, 
is keeping pace with its international 
counterpart, El Al, in the number of 
passengers carried, showing a profit and 
busily seeking new equipment as re- 
placements for its aging fleet of Douglas 
DC-3s. 

With a total of 72 employes, 18 of 
them pilots, Arkia Inland Airlines, Ltd., 
this year will fly 1 20.000 passengers into 
the Red Sea port of Eilat— a town of 
approximately 5.000 inhabitants— plus 
another 1 2,000 to Haifa and Rosli Pinna 
in the north. In comparison, El Al 
Israel Airlines in its Fiscal 1960/61 
year boarded 122.1 55 passengers. 

Tire mainstay, of course, is the tour- 


ist trade— an estimated 30-35% of all 
passenger traffic on a yearly basis. A 
major and sustaining attraction is Ar- 
kia's ability to place the visitor in the 
center of Biblical history within a short 
time and at low cost from his Tel Aviv 
port of entry. To take maximum ad- 
vantlge f this attract on. Arkia works 
closely with a national bus company in 
offering package tours. 

Excursion Flights 
"One Day Package Tour of Galilee,” 
$26.40 all-inclusive beginning with a 
flight to Rosli Pinna, includes sightsee- 
ing trips by bus along the mountain 
road to Nazareth: to Kfar Kami, where 
the Bible says Christ turned water into 
wine: Tiberias, the capital of Galilee; 
the Sea of Galilee itself, and Magdala. 
the village of Man- Magdalene. 


"Day Tour to the Red Sea,” $32, in- 
cludes tours to King Solomon's Mines 
and Solomon's Pillars as well as skin 
diving among the tropical fish of the 
Red Sea and a visit to Eilat's Philip 
Murray House, a cultural center. 

Longest regularly-scheduled route 
segment-Tel Aviv-Eilat— is 167 naut. 
mi., although special flights are some- 
times made between Rosli Pinna and 
Eilat, 235 naut. mi. Frequencies varv 
with the season. 

During the six-month summer period 
when tourist traffic is at its highest. 10 
to 12 flights a day arc scheduled into 
Eilat from Arkia's headquarters at Tel 
Aviv's Sde-Dov airport, and more can 
be added if there is sufficient demand. 
Over the remainder of the year, the 
round-trip flights during the mid-week 
are trimmed to a minimum of five and 
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year-round basis. There also are a morn- 
ing and afternoon flight to the northern 
port of Haifa, primarily for delivers- of 
daily newspapers with a national distri- 
bution on a contract basis, although 
passengers are carried on most of the 

Utilization Problems 

Passenger load factor averages about 
80% per flight, but effective utilization 
of the five DC-3s and single de Havil- 
land Dove over the short stage lengths 
can be a problem. Present DC-3 utiliza- 
tion rate averages about four hours a 
day. The Dove is used primarily for 
charter flights and, during the winter 
when passenger demand is low, on the 
newspaper route to Haifa. 

"Tourists," explains Lew Bigon. 
Arkia technical manager and second in 
command, “want to make a day of 
it, leaving in the morning and relum- 
ing at night. So it makes it difficult to 
schedule flights during some periods 
of the day." Eilat and Rosli Pinna 
residents visiting Tel Aviv also prefer 
the morning and evening flights as a 

Arkia's present schedule of six daily 
flights to Eilat Sundav through Thurs- 
day depart at 6:30 a! m., 8:15, 9:43, 
noon, 12:15 and 3:30 p. m. Eilat take- 
offs are scheduled at 9 a. m., 11:30, 
2:15, 2:30, 5 p.m. and 6:15. 

On Fridays, the schedule is trimmed 
to three flights a day. Like El Al, Arkia 
suspends all flight activities over the 
Jewish sabbath-dusk Friday to sundown 
Saturday-a factor that cuts sharply into 
its revenue potential. Straight one-way 
fare to Eilat is 510.40. to Haifa $3.30 
and to Rosli Pinna SI 0.20. Highest 
Arkia fare within Israel, except for the 
package tour costs, is the S2S.70 round- 
trip between Rosli Pinna and Eilat. 


In order to boost DC-3 capacity to 
a maximum of 32 passengers each, a 
number of modifications have been 
made to Arkia specifications. Light- 
weight but comfortable liigh-density 
plastic-bodied chairs weighing 21 lb. 
each with seat belt have been substi- 
tuted for the 56-lb. seats that were 
originally aboard the aircraft. A light 
sandwich-type flooring covered with a 
glass fiber finish has replaced the pre- 
vious metal undercover and carpet top- 
ping. Some of the original sound- 
proofing also has been removed from 
the fuselage. 

Total weight saving per aircraft is 880 
lb., equivalent to four passengers with 
baggage, five without. 

Arkia hopes to replace two or three 
of the DC-3s, which were originally 
purchased by the Israeli government 
during the 1947-48 war of indepen- 
dence. with twin-engine turboprop 
equipment within the next 18 months. 

Chief Pilot II. Aginon, a former mem- 
ber of South African and Israeli air 

forces, has visited a number of European =TEL AVIVj 
manufacturers within the past few 
months, and the airline currently seems 
to favor the Fokker F. 27 Friendship. 

Helicopter Tested 

It also has experimented with heli- 
copter transport in the past-operating 
a Sud Alouette 2 for a year and a half 
—and Bigon regards Israel, with its 
isolated historical sites plus a need for 
cargo and passenger flights into rural 
areas, as a prime spot for such service 
when a helicopter with high lift capa- 
bility and sufficiently low scat mile cost 
becomes available. 

The four-passenger Alouette, how- 
ever, was taken out of sendee and sold 
in 1960 as a money-losing operation. 

“Its main failure, besides the fact that 
helicopters generally are very expensive, 
was that it was too light to give service 
as a crane” on cargo missions, accord- 
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ing to Bigon. "For the general tourist,” 
he adds, “the seat mile cost also was 
too high." 

Cost of an Aloucttc charter was SI 20 
per flight hour, or S30 a passenger 
when filled. What Arkia needs. Bigon 
says, is a 60-to-65 passenger vehicle 
that eau operate economically over 
short stage lengths. 

Internally, Arkia also hopes to 
eventually begin scheduled sendee into 
the divided city of Jerusalem, the capi- 
tal of Israel and the country's greatest 
single tourist attraction. The British- 
built airport lies across the line in 
Jordanian territory, however, and the 
Israeli portion of the city is now sened 
on a scheduled basis only by surface 
transport 

The closeness of hostile Arab borders 
-the hills of Jordan can be seen from 
Tel Aviv-is always felt, but they are 
particularly tight at Eilat where the cor- 
ridor between Egypt and Jordan is only 
seven miles wide. In addition, the Eilat 
field with its 4.500-ft. north-south run- 
wav is located onlv 1 4 miles from the 
Jordanian airport for the major oil port 
of Aqaba, and there is no formal com- 
munication or traffic coordination be- 
tween the two towers. Yet, there have 
been no real problems thus far in the 
12 years Arkia has been flying into 
Eilat. 

"We don’t talk to one another." 


Chief Pilot Agmon says, "but we 

On the approach flights, Arkia air- 
craft fly over the Gulf of Eilat, turn 
over the water away from the Egyptian, 
and most hostile, border and then come 
in for an in-line landing. The same pro- 
cedure is followed on takeoffs to the 

Arkia began life in 1949 primarily as 
a cargo carrier, flying C-46 loads of 
drinking water, fuel, meat, vegetables 
and other necessities to Eilat which was 
then isolated from the remainder of 
Israel. Tire Eilat cargo flights continued 
as a major source of income until 1958 
when a major road to the port city was 
opened, and refrigerated trucks took 
over the task. 

Tourism Profitable 

With the loss of the cargo route. 
Arkia dipped into the red in 1958 
after a peak year in 1957 but managed 
to pull out into the black again in 19 59 
with renewed emphasis upon passenger 
service. It has remained there since and. 
with the growing tourism into Israel, 
expects to regain its 1957 fonn by next 

Arkia ownership is divided on a 50- 
50 basis between the government and 
Histadrut, the national labor organiza- 
tion, but there is no subsidy coining 
from cither source and. to survive, the 


little airline must stand on its own. 

Cargo flights to all points are playing 
a declining role in the carrier’s over-all 
fortunes, although there is still some 
activity in overseas charter business. 
“We’ll fly anywhere,” Agmon says. 
Nicosia, Cyprus, slightly over 200 mi. 
away, has been a major charter point 
for both cargo and passenger flights, 
and the airline last year logged over 
1,000 hr. on overseas operations. 

While passenger charters have ac- 
counted for approximately three quar- 
ters of the overseas business in the past, 
Arkia has taken on such chores as 
tegular twice-a-week flights to Sofia and 
Rome with the aircraft loaded with 
Israeli chickens for European consump- 

Thc passenger charter flights, how- 
ever. arc now being operated oil a pool 
basis with El Al. 

Arkia is an operating company in the 
strictest sense. All maintenance and 
overhaul is contracted to Israel Aircraft 
Industries, Ltd., which keeps an aver- 
age of seven employes, including store- 
keepers, at Sde-Dov for each of the 
two shifts a day operated by Arkia. 
Even the refueling operations arc 
handled by a private firm. 

"We’re as Spartan here as you can 
get," one Arkia employe observes. "The 
way we live, the way we sit. That’s 
how we stay in the black.” 



Mohawk to Continue Gas Light Flights 


As a result, Mohawk has decided to 
continue the service on a reduced sched- 
uled basis, seek still more novelties to 
sustain its popularity, and promote it 
for charter operations. 

New Schedule 

Mohawk's new schedule, which went 
into effect Dec. 1 1 , includes three Gas 
Light flights— 3 p.m. from Buffalo to 
Albany with stops at Rochester and 
Svracusc, 5:50 p.m. from Albany to 
Buffalo with Syracuse and Rochester 
stops, and S:20 p.m. non-stop Buffalo 
to Ithaca. 

Previously, all Gas Light flights 
started after 5 p.m. 

The 5 p.m. flight formerly left at 5 
p.m., but has been replaced at that time 
by a Convair because traffic demands 
were too heavy for the DC-5’s 25-pas- 
senger capacity. 

Mohawk cites these statistics and de- 
velopments as partial proof of success 
that has been achieved with Gas Light 

• Consistent 52% to 60% average load 
factor on Gas Light flights since their 
inception 1 5 months ago. 

• W idespread local, national and inter- 
national attention received by the serv- 

• Several occasions when Gas Light air- 


By James D. Hendricks 

Utica, N. Y.— Popularity of Mohawk 
Airlines' Gas Light Service among com- 
muting businessmen has forced the 
northeastern local carrier to continue 
the flights beyond the cut-off date origi- 
nallv set for the first of the year. 

'Hie weekday evening Douglas DC-5 
service features Victorian-styled accom- 


modations. beer and cigars. It was cre- 
ated in September, 1960, as a "gim- 
mick" to lend appeal to Mohawk's aging 
DC-5s until the airline could build up 
its fleet of Convair 240s and 440s and 
Martin 404s. 

Gas L’glit has proved so successful, 
however, that it has posed a unique 
problem to the carrier's management in 
trving to abandon it. 


PASSENGER CABIN is styled after a Victorian parlor, with red velvet curtains, Currier 
and Ives prints and electric lamps fashioned like gas lights. 
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craft, scheduled as extra sections for 
scheduled flights with newer Mohawk 
planes, were filled to capacity while the 
primary aircraft were left with several 

• Recent "customer attitude" survey, 
involving Mohawk, in which the cross 
section of people interviewed tabbed the 
Gas Light Service as the most familiar 
aspect of the airline’s operations. 

"We created a monster— but a good 
one for ns," a Mohawk executive said. 
"Gas Light has paid for itself commer- 
cially and more than paid for itself in 
publicity.” 

Peak Period 

At its peak period in late 1960 and 
early 1961, Gas Light served Boston. 
Hartford, Albany. Utica, Syracuse, 
Rochester and Buffalo on Monday- 
through-Friday flights cast to west, and 
Newark to Watertown. N. Y.. and the 
Thousand Islands area on north-south 
flights. Until a few' months ago, the 
flights were limited to men only, but 
Mohaw'k said it has had to remove that 
restriction under pressure from women 
passengers. 

"We thought the beer and cigar 
smoke would be too much for them," 
Russell V. Stephenson, Mohawk vice 
president-sales and service, said. "But 
as long as thev want to get on board, 
we’ll let them fly.” 

Stephenson attributes most of Gas 
Light's popularitv to the "relaxed" 
DC- 5s. "Let's face it. the DC-3 is at 
least obsolescent." he said, "but the 
beer and cigars seem to make up for 
that." 

At present. Mohawk has three DC-3s 
in operation, including the two outfitted 
for Gas Light Service. One standard 
plane is used as a standby aircraft for 
charters and scheduled hops between 
Binghamton and Poughkeepsie, a seg- 
ment flown mainly by International 
Business Machines dorp, employes 
traveling to IBM facilities in the area. 
Four other Mohawk DC-5s arc for sale 
at the airline’s facility in Ithaca. 


Gas Light planes are identified by a 
special red and black trim with the 
name in old-style print and a gas lamp 
insignia on the tail. Inside, they are 
styled after a Victorian parlor, with pink- 
ish-red upholstery, lace headrests on 
scats, Currier and Ives prints on the 
walls, red velvet curtains with gold 
fringe, electric lamps modeled after gas 
lights on either side of the door and 
a pot-hcllicd stove painted in three- 
dimensional effect on the rear wall of 
the cabin entrance. 

The stewardess wears a replica of an 
1890 vintage full-length gown with el- 
bow-length gloves and a plumed hat. 
During the flight, she serves beer, 
cheese, pretzels and cigars to the pas- 

Gas Light planes without the special 
service have been available at no addi- 
tional charge for charter bookings since 
last August. Flights with the service 
carry an extra S50 charge and have not 


been particularly successful. 

"Men's clubs and similar groups go- 
ing to football games or conventions arc 
about the onlv ones who request Gas 
Light Sen-ice for charters.” Stephenson 
said. "We're planning to use the sen- 
ior experimentally on ski flights to step 
up its appeal for charters.” 

Mohawk also plans to continue using 
Gas Light planes as extra sections to 
back up its Convairs and Martins. “We 
wouldn't send an ordinary DC-3 into an 
airport like Idlcwild, for instance, to 
sit beside someone else’s jets or Elec- 
tras,” Stephenson said. “But we would 
have no qualms about sending a Gas 
Light DC-3 because it’s an attractive 

Stephenson said Mohawk is not plan- 
ning to convert Martins or Convairs to 
Gas Light trim or sen-ice. "It’s just a 
hunch, but I don't think the decora- 
tions or sen-ice would do as well on our 
newer planes as it has on the DC-3s." 



Super Caravelle Configuration Detailed 

Slid Aviation Super Caravelle Mach 2 transport will have double-S wing form with four 
wedge-type engine intakes under trailing edge (AW Dec. 4, p. 45 1- Engines would be four 
Bristol Olympus turbojets (25,000 lb. thrust) with partial afterburning and thmst reversers. 
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EVEN ON TURBINE ENGINES 


Detailed, exacting visual inspection of Dart 
flame tubes is used to find cracked cooling 
rings, loose rivets and other discrepancies. 
The inspection is very precise — and very 
honest, for the flame tube is as vital to turbine 
engine life as cylinder condition is to piston 
engines. 

Like cylinders, flame tubes are normally 
good for more than one operating cycle. If 
they are defective, they are repaired in the 
Airwork shops, using modern methods for 
handling high temperature metals. 

If necessary, the flame tube is sectioned 
on a lathe, and a new center section added. 


Then the tube is rewelded under a blanket 
of argon gas to prevent oxidation of the 
sophisticated metal at high temperatures. 

The volume of Dart engines handled by 
the Airwork shops, justifies the best available 
test and re-work equipment. But, in many 
cases, the best test equipment available is 
still the honest craftsmanship of well qualified 
inspectors; working for a company with a long 
tradition of quality. We offer you this at 
Airwork . . . and back it with the trouble-free 
experience of our many turbine and piston 
engine customers. Write for our new bro- 
chure, "Essential Aviation Services". 


ESSENTIAL SERVICES 
TO AVIATION 


The Editors of McGraw-Hill consider this report the most critical assignment ever 
undertaken by our segment of the business press of this nution. In its development, 
at one moment or another, each member of the task force has felt the enormous 
contemplative weight of the subject and the almost overwhelming demands for 
accuracy. Rarely have we dealt with a matter of such potential import to individuals 
and to responsible leaders in all segments of the American economy. Never before 
have we volunteered as much effort, hoping it would not be needed. 

However, not only now during the Berlin crisis, but probably for many years to 
come, the U. S. will live under threat of a nuclear attack. How well we could survive 
such aggression, and how rapidly we could restore a viable civilization, depends 
heavily on how we prepare to meet the danger. 

And yet, paradoxically, we are aware that the very effort to do this work . . . 
or even to address this subject ... is controversial. There are those, in highly re- 
spected echelons of our society, who say no civil defense is worthwhile . . . that the 
more security you feel, the more willing you are to risk the holocaust. 

• Our study of nuclear attacks, and consultations with experts both 
within government and outside, convince us that responsible and pru- 
dent management can, and should, act on the basis that protective meas- 
ures constitute a sound form of insurance. 

• We believe the suggestion that a sense of security might provoke 
aggression libels both the intelligence and the morals of the American 
people. Nothing in this report, or in any other realistic appraisal of this 
somber subject, encourages aggression or bravado. On the contrary, 
the awe-full dimensions of destruction . . . despite all preparations for 
protection . . . compel the utmost effort for prevention of nuclear war. 

This report concentrates on the problems of U.S. industrial survival for two 
important reasons. First, the excellent organization that industry already has can 
be a powerful force for the protection of people. Second, in the aftermath of any 
war, it is vital to society that production be restored as quickly as possible. There- 
fore, in planning for both survival and recovery, business and industry have special 
responsibilities ... to employees, to the community, and to the nation. 

Let us make one thing absolutely clear. If any part of the pages that follow can 
be accused of sensationalism, then we have failed our job. The Editors of McGraw- 
Hill do not believe that nuclear war is likely. But we do believe that the possibility 
of it . . . however remote . . . must be examined. 

The Editors of McGraw-Hill 
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ESTIMATED EFFECTS OF NUCLEAR ATTACKS at a clearly credible effects area taken as 2nddegrooburn level; this automatically includes 
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THE DIMENSIONS OF DISASTER: 

What might nuclear attacks cost us in facilities, people? 


Because no nation has ever suffered a full-scale attack 
employing modern thermonuclear weapons, there is no 
direct experience to use as a basis for appraising the 
damage the U.S. would suffer under such an attack — or for 
gaging what government, industry, and others in the com- 
munity might do to provide protection. 

To assess the damage in advance, you must turn to data 
drawn from painstaking studies of the relatively small 
attacks on Hiroshima and Nagasaki, and from the tests 
conducted in the years since. 

These give reasonably precise knowledge of the effects 
of a single explosion. And they make it possible, with only 
slightly less precision, to calculate the effects of a known 
pattern of bursts. 

Attack estimates. To estimate the results of large at- 
tacks, however, you must assume a range of factors; total 
size of attack, size of individual weapons, type of burst, 
and — most controversial of all — the nature of the targets. 
In other words, you must try to divine the enemy’s strategy. 
Any estimates you produce reflect the assumptions with 
which you begin. 

In the chart above, you see an attempt to picture the 
range of possible attack — from a level that is credible now 


to one that might be credible in the future. It also shows the 
effects of some of the variables. For example, in this case 
the assumption is made that 10-megaton weapons would be 
used. Of course, it is possible that an enemy might employ 
bombs both larger and smaller than 10 ml, with somewhat 
different results. 

Another important variable is the burst pattern. Surface 
bursts do the most blast damage to missile sites and air- 
fields, hence might be chosen for military targets. They 
also yield radioactive fallout that can kill people and dis- 
rupt life many miles from the target. On the other hand, air 
bursts inflict blast and fire damage on two to three times 
more area. These might well be used against “soft” military 
targets and centers of population. 

Target selection. Biggest variable of all is the enemy’s 
selection of targets. The chart shows two patterns for each 
level of attack; one concentrated on military targets, the 
other divided equally between military targets and cities. 
In both cases, half the hursts are in the air, and half are on 
the surface. 

The smaller attack, directed partly at cities, could actu- 
ally cause more deaths and damage to industrial facilities 
than would the larger attack aimed solely at military tar- 
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gets, because industrial facilities tend to be concentrated 
in or near centers of population. These figures point up 
the crucial role targeting would play. 

The chart at right above shows what might be accom- 
plished by a really good protective program — a goal that 
could be reached only by a major change in the nation’s 
present unprepared posture. It should be noted that the 
chart assumes a one-day war; losses would be different — 
and probably greater — if a big attack were followed by 
several smaller ones. 

Imperfect as such estimates must be, what can they teach 
us? How should we interpret them? 

Clearly, these figures — and those of other authorities — 
reveal the sheer size of the problems posed by nuclear at- 
tack. Right now, a single blow could cost us 40% of our 
industrial facilities and, without protective measures, 39% 
of our population. 

Destruction varies. In assessing this grim picture, it is 
important to realize that destruction would not be universal. 
Nor would it be uniformly distributed. Some areas would 
be essentially unaffected. Others, nearer targets, would be 
physically untouched but contaminated by fallout. Closer 
in, there would be areas with even greater fallout concen- 
trations, plus fire damage. Moving in still closer, blast 
damage would be heavy, and fire and fallout would make 
conditions still worse. Finally, there would be centers of 
virtually complete destruction. 

It should be clear that no company management can 
predict which of these varying degrees of destruction might 
hit its facilities. It is equally clear, however, that there 
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would be many areas in which protective measures, such as 
shelters, would be effective, as the casualty figures demon- 
strate. And the “graded” nature of the damage offers some 
clues to the approaches management might take in planning 
for survival — approaches that will be examined in more 
detail later in this report. 

Finally, this effort to gage the dimensions of the disaster 
resulting from a large-scale nuclear attack gives some idea 
of the environment in which individuals and companies 
must try to rebuild. There would be no “business as usual”, 
even in the relatively unscathed areas of an economy that 
has suffered major disruptions to the services on which in- 
dustry depends — communications, transportation, utilities, 
raw materials, fuel, food, money and credit, to name some. 
This glimpse of the post-attack period gives urgency to 
efforts to plan now for the problems of the recovery. 

In the following; pages, this report tells 
business and industrial .management 
what it needs to know about : 

• The effects of nuclear attack — fire, 

blast, fallout pages 4-8 

• Plans to make in advance for sur- 
viving an attack pages 9-13 

• Preparations that can be made for 
post-attack recovery . . . .pages 14-16 
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NUCLEAR EXPLOSIONS: What are the immediate effects? 


The split-second blast of a modern nuclear weapon lets 
loose awesome amounts of energy — so awesome, in fact, 
that it is usually measured by comparison with the force 
of thousands or millions of tons of TNT ( kilolons or mega- 
tons) . It would take a block of TNT the size of New York’s 
Empire State Building to duplicate the energy release, or 
yield, of a 2-megaton nuclear bomb. 

How can you pack that much wallop into the warhead 
of an ICBM? The answer lies in the way a nuclear ex- 
plosion unlocks the vast forces inside the nucleus of the 
atom. There are two techniques for doing this: 

• In fission, you split the nucleus of a heavy element — 
such as uranium-235 or plutonium— into two lighter nuclei, 
called fission products. If fission were 100% complete — 
it isn’t — 1 lb of U-235 would produce the energy of 9000 
tons of TNT. 

• In fusion, you cause two light nuclei to unite into a single 
heavier one. Fusion will create, from the same mass of 
material, nearly three times as much energy as does fission. 
But to trigger the fusion process, you need temperatures 
akin to the heat of the sun. To produce this heat, you use a 
fission explosion. Fission triggers fusion. Then, as an extra 


dividend, more fission results because fusion liberates high- 
energy neutrons that split some of the atoms left intact by 
the first fission. This combination — fission, fusion, then 
more fission — adds up to the terrible energies of today’s 
thermonuclear weapons. 

Sequence of events in a nuclear explosion appears in 
Fig. 1, above. First there’s a flash of light that can be liter- 
ally blinding - eyes turned directly toward it suffer retinal 
burns, even at distances of hundreds of miles with megaton 
blasts. How much damage is done to the eye depends on 
such factors as weapon size, height of burst, time of day, 
weather, and speed of blink reflex. 

Millionths of a second after the bomb is detonated, the 
fireball forms and grows by engulfing surrounding air. In 
about two seconds it reaches a maximum diameter of 1.4 
mi for a 1-megaton (1-mt) bomb. Maximum diameter is 
3.4 mi for 10 mt, 4.6 mi for 20 mt. When the burst is 
low, and the fireball touches earth, all above-ground in- 
stallations within it are vaporized or otherwise destroyed, 
except for heavy concrete structures. 

Simultaneously, the explosion releases an initial burst of 
radiation — about 5% of the bomb’s total energy — that is 
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itself lethal over an area about the size of the fireball. This 
radiation includes high-energy neutrons and gamma rays. 
Additional gamma rays come from radioactive bomb mate- 
rials and fission products. 

Heal and fire. The fireball sends out thermal radiation 
in two pulses, making up 35% of the bomb’s total energy. 
The first pulse, a split-second ultraviolet flash, isn’t a major 
hazard. But the second is: mostly infrared, it carries nearly 
all the heat of the burst, lasts several seconds. As the heat 
radiates from the fireball, it spreads over ever greater 
areas, so heat levels diminish sharply with distance (Fig. 
2) . Low clouds or fog tend to cut heat, but high clouds can 
act as reflectors, raising heat levels on the ground. 

Because heat is applied only for a matter of seconds, 
light, easily kindled materials are most likely to ignite. But 
surveys show typical American cities contain 5 to 25 points 
per acre where fires might begin from thermal radiation. 
Although it’s hard to predict precisely, there’s a danger 
that many small fires might merge into single, great “fire- 
storms”, with strong updrafts at center creating violent 
cyclonic winds. 

Thermal radiation travels like light. So ducking quickly 
into a shadow or covering exposed skin with clothing offers 
some personal protection. 

Shock pressures. In about the time it takes for a 
thunderclap to follow a lightning bolt, the blast wave fol- 


lows the thermal flash ; about 50% of weapon energy is in 
this form. The blast wave starts as a high-pressure shock 
front, traveling somewhat faster than the speed of sound. 
After a few seconds, a negative-pressure phase follows. The 
effect is to first squeeze and then expand or explode struc- 
tures and human tissues. 

Along with these great swings in pressure, there would 
be short wind gusts of enormous velocities — up to 1000 
mph near ground zero. Drag forces of these winds would 
inflict much of the damage to buildings and the bulk of 
blast injuries to humans. As Fig. 3 shows, shock pressures 
in themselves would be fatal over only a small area by 
comparison with the area in which pressures and winds 
would hurl people and objects through the air to cause 
injury and death. 

Near ground zero, pressures and winds are higher in a 
surface burst than an air burst. Farther out, an air burst 
creates stronger pressures and winds because the blast wave 
bounces off the earth and reinforces the primary wave to 
create the so-called “Mach front” (Fig. 1 ) . 

In areas of heavy blast damage, fires will be started by 
broken gas mains and electrical short circuits. They will 
feed on the kindling produced by the blast. 

Thanks to the relatively slow speed of the blast wave, 
there is often time to take evasive action, such as dropping 
flat, or seeking shelter below ground. 
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NUCLEAR EXPLOSIONS: How fallout hazards develop 


A nuclear explosion vents about 90% of its total energy 
immediately — in initial radiation, heat, and blast. The 
other 10% shows up afterward, mainly as radiation from 
fission products that rise with the mushroom cloud. Sooner 
or later, they descend to earth as fallout. 

Fallout has its origin in the fission chain reaction that 
triggers the nuclear blast. This forms more than 200 dif- 
ferent radioactive isotopes, which begin at once to decay , 
each at its own rate. Some decay almost completely in a 
matter of minutes, others so slowly that years later they are 
only slightly less radioactive. The differences in decay rate 
are a crucial factor in determining the hazards of fallout, 
and also in distinguishing between the two types of fallout 
— global and local. 

Global fallout is the type that has resulted from 
weapons tests already conducted, most of them air bursts 
(Fig. 1, p. 4) . Fission products formed by such a burst first 
vaporize, then condense as extremely fine particles that 
rise into the stratosphere and travel with upper-level winds 
for long periods of time. Meanwhile, decay eliminates all 
but the long-lived isotopes, such as the much-discussed 
strontium-90. When the particles do drift down to earth, 


they are widely distributed. So they raise the radiation 
level at any given point only minutely. 

Such increases in radiation levels are considered to pro- 
duce genetic effects. And strontium-90, moving from the 
earth’s surface to plants and to food, can be selectively 
absorbed by the human body to cause bone cancer. Be- 
cause these are all long-range effects, the impact of global 
fallout from nuclear tests is widely debated and will be 
truly known only in the future, when sufficient statistical 
data have been accumulated and analyzed. 

Local fallout is much quicker to take effect — and 
much more dangerous. This type of fallout results from 
surface bursts, which would probably be part of a nuclear 
attack. Fission products from the explosion agglomerate 
with larger particles of debris (Fig. 4, above) and roughly 
80% of them settle to earth in a matter of hours. Heavier 
particles descend in the first hour or so ; lighter ones take 
several hours or more and winds carry them over hundreds 
of square miles. The major and immediate danger of this 
local fallout is radiation from these particles as they sift 
down over land and buildings. 

The other 20% of the fission products from a surface 
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burst go into the stratosphere and become global, or world- 
wide, fallout. Because fission products are created in direct 
proportion to the amount of material exploded, a nuclear 
attack involving thousands of megatons would produce 
much more global fallout than has resulted from all the 

Theoretical calculations to determine the distribution of 
local fallout usually assume that the wind blows in just one 
direction at 15 mph. Under such conditions, radioactive 
fallout will tend to settle in a cigar-shaped pattern (Fig. 4, 
bottom I , with radiation intensity diminishing in the down- 
wind direction and toward the outside edges. 

In practice, however, winds at different altitudes move 
in different directions at different speeds. So actual patterns 
of fallout tend to be highly irregular (Fig. 5) . This means 
that it isn’t safe to use reports of general radiation levels as 
an estimate of hazards in your area. The only sure answer 
is to measure radiation locally. 

How to measure. Fallout particles emit three kinds of 
radiation (Fig. 6) , but only one — gamma radiation — is 
of major importance. Gamma radiation is like X-rays and 
you gage exposure, or the dose, in the same units — roent- 
gens. To measure the dose rate or radiation intensity, you 
use roentgens per hour (r/hr). 

An instrument called a dosimeter will show the radiation 
dose to which you have been exposed. One common type, 


designed to be worn, is shaped like a fountain pen. Dosi- 
meters of this sort usually record accumulated radiation up 
to about 600 r. In addition to keeping track of the total 
dose you have accumulated, you should also know the rate 
at which radiation is being received (r/hr). This can be 
crudely done with a dosimeter, by noting the increase in 

and accuracy, a similar pen-shaped device is calibrated to 
read the rate up to 100 r/hr. 

More elaborate portable ratemeters are on the market to 
indicate radiation intensities up to 500 r/hr — although at 
such high levels hand monitoring is dangerous. For more 
safety, you can install a stationary ratemeter — capable of 
registering levels of 1000 r/hr or more — and hook it up 
for reading in a protected location, such as a group shelter. 
To use the more elaborate instruments properly, operators 
would need a few hours of special training. 

Speeds of decay. In appearance, fallout particles have 
a glassy surface. They range in color from white to black, 
and in size from clearly visible “sand” to barely visible 
powder (several thousand microns down to about 20). 

In any group of fallout particles, there will be a wide 
variety of isotopes, each with a different decay rate. For 
mixed fission products, the radiation level starts high but 
drops quickly (Fig. 7) , as the isotopes with rapid decay 
rates spend themselves. An easy rule of thumb is that for 




: (percent) 



each increase in time by a factor of seven, the radiation 
level decreases by a factor of ten : Seven hours after a burst, 
radiation level will be 10% of the level in the first hour. 

In practice, however, it’s not quite so simple. The first 
fallout might not arrive for 15 minutes or more after the 
explosion. But then fallout might keep coming for a time, 
and more than offset the decay that was occurring. As fall- 
out slacked off, however, decay would begin to push radia- 
tion levels down, and after all fallout had arrived, the “rule 
of seven” would apply with reasonable accuracy for several 
months. So the rate of change in radiation would look like 
the humped curve in Fig. 7. But the dose accumulated by 
an exposed person would continue to increase, although 
more slowly after fallout has stopped coming down and 
the peak of the rate curve has been passed. 

Radiation hazards stem from the fallout particles 
themselves. The air through which fallout passes, and the 
surfaces on which it settles, do not themselves become 
radioactive. Remove the particles and there is no danger. 

Alpha and beta radiations from fallout particles pene- 
trate such a short range that they are dangerous only if you 
cannot avoid inhaling, ingesting, or coming into skin con- 
tact with them. Gamma radiation is more perilous, how- 
ever. It can be effective a considerable distance from the 
particle and has great penetrating power, hence ranks as a 
major hazard. An hour after a burst, the accumulated fall- 


out on a 30x40-ft lawn — measuring at most 1/10 inch deep 
— might subject a person standing in the center to a dose 
rate as high as 1000 r/hr. 

Effects of radiation on humans depend on such factors 
as age and general health. But statistical projections (Fig. 
8) show that some people would not survive a dose of 300 
r received over, say, 24 hours, while a few others would 
recover from twice this dose. Recent studies suggest that it 
is possible to survive even greater total doses accumulated 
in small units over long periods of time. 

Radiation causes sickness primarily by damaging the 
blood-manufacturing centers in the bone marrow and 
lymph glands. In early stages it is usually accompanied by 
nausea, diarrhea, general malaise. These symptoms usually 
appear during the first day. Loss of hair, and skin ulcers, 
may follow in more severe cases. There is no specific treat- 
ment, but antibiotics and blood transfusions may help. Re- 
covery is slow, involving weeks or months (Fig. 8). The 
sickness is not communicable. 

For more details, consult “Effects of Nuclear Weapons” ($2) and 
"Comparative Nuclear Effects of Biomedical Interest” (CEXS8.8) 
($1) , both published by the Atomic Energy Commission and for sale 
by Superintendent of Documents, Washington 25, D. G 

There is also a wealth of information in the record of hearings 
conducted by the Joint Committee on Atomic Energy (June 1959) 
and the Committee on Government Operations (August 1961). 
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SURVIVAL AND RECOVERY: 

Why industry needs to plan now; how to go about it 


What can business and industry do to prepare for 
the possibility of nuclear attack? 

If your office or plant suffers a direct hit, obviously 
the answer is nothing. But the likelihood is that, even 
in a massive assault, the degrees of destruction would 
vary (pages 2 and 3). So you would have some 
chance to survive and to recover. 

What plans should you make? As an execu- 
tive, you are responsible for seeing that your com- 
pany continues to exist and to function. In the nar- 
rowest sense, this responsibility is directly to the 
stockholders— the owners. More broadly, you have a 
responsibility to your employees, their families, the 
community, and the nation. Your company’s organi- 
zation and resources could be vital in coping with the 
crisis an attack would bring; the services it performs 
could be equally essential. 

In the ordinary course of business, you plan some 
form of insurance to protect your company against 
a variety of risks — fire, windstorm, and so on. A 
large-scale nuclear attack is a risk that has never 
become reality. But it differs only in magnitude from 
the risks you routinely take into account. It is over- 
simplifying only slightly to say that you can apply 
the principles you use in preparing for other risks. 

Seeking a balance. In building a conventional 
insurance program, you would try to assess the risk 
as realistically as possible — the degrees of damage 
that might be inflicted, how likely you are to suffer 
each degree of damage, how much it would cost to 
buy different amounts of protection. From these cal- 
culations, you would then strike some sort of balance, 
to give you the most protection possible for the 
money you can spend. 

How would this approach apply, for example, to 
protecting your company's personnel from the effects 
of a nuclear attack? 

You can’t do much to protect against a direct hit, 
of course. But with nuclear attack, as with other risks, 
you don’t assume that total loss is certain. The best 
estimates suggest that the most widespread danger 
will be from fallout. Second in order of probability 
comes fire; last is the combination of fire and heavy 
blast damage. 

You must consider costs as well as probabilities. 
In general, the closer you might be to the target, the 
more it would cost to provide physical protection. 

Balancing these two factors, it seems relatively 
easy to justify steps for protection against fallout. 


measure of protection against the most likely hazard. 

But don’t stop there: For comparatively little more 
money, you may be able to buy some degree of pro- 
tection against fire and blast. It depends on your 
situation, of course; to find the most practical an- 
swer, you must weigh the increasing costs of greater 
protection against the decreasing scale of damage 

Plans such as this for protecting personnel are only 
part of the over-all thinking that should go into the 
effort to survive a nuclear attack— and recover. Ideal- 
ly, you should consider every element of your com- 
pany’s operations— such matters as preserving its 
framework of organization, its assets of all kinds and 
the records that prove ownership, its productive 
knowhow. And, when new facilities are planned, 
you should consider the problems of survival under 
nuclear attack in their location and design. 

Guidelines. To draw up an effective plan, you 
might think broadly along these lines: 

• The plan should start with top management— and 
top management should give it continuing support. 
This means launching the preparations with a meet- 
ing of directors or key officers, assigning the plan- 
ning job to responsible people, informing employees 
of the policy over the chief executive’s signature. 

• The plan should be firm. In other words, it should 
not ebb and flow with the tides of international ten- 

• At the same time, the plan should be frequently 
reviewed to keep it in tune with changing conditions. 
New weapons, for example, might make your previ- 
ous preparations obsolete. 

• The plan should suit the community. You should 
coordinate it with plans of local government and 
neighboring industries. You should also consider 
what to do about employees' families and nearby res- 
idents. But, in most cases, you probably shouldn’t 
count on civil defense authorities to solve all your 
problems for you. 

• The plan should be suited to your company — its 
own resources, problems, type of operations. Some 
companies have found that streamlined procedures 
devised for the emergency plan can be applied to 
make everyday operations more efficient. 

These, in broad outline, are some of the goals to 
aim for in preparing a plan for your company. More 
details on how to plan follow. 
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SHELTER MANAGEMENT 


In a typical company's organization tor 
survival, this would be the key man, direct- 
ing, with top-management support, a Plant 
Survival Advisory Committee composed of 
the heads of the functions outlined (right). 
He would probably be chosen from upper 
management, since he must be well able to 
plan, organize, and delegate authority. He 
must believe in the importance of the job. 

His first task would be to master the 
fundamentals of the assignment, by reading 

top aides— who may now be heading up 
departments related to survival functions. 

Broadly, the coordinator must plan the 
complete program for survival, help organ- 
ize each of the functions, spell out respon- 
sibilities, designate shelter areas in exist- 
ing buildings or provide for them in new 
ones, set up an emergency headquarters. 

Other jobs would include linking the com- 
pany’s program with other community plans, 
arranging mutual aid, spotting vulnerable 
points in the utilities and process areas, 
preparing a survival manual for employees. 

Periodically, the coordinator must report 
to top management on the company’s^eadi- 
ness to survive an attack and on progress 
and shortcomings of the program to date. 

The coordinator must always be alert to 
keep training and drills from slipping into 
routine. He should groom an assistant to 
step into his shoes. Finally, his compensa- 
tion should reflect his importance. 


Members of the company's engineering staff 
would form the nucleus of the survival en- 
gineering group. Its job: to design shelter 
areas, perhaps with consultants; to equip 
shelters with utilities - emergency gener- 
ator, water, light, heat or cooling, ventila- 
tion and air filtration, sanitation; and to 
operate and maintain equipment in shelters. 

Sanitation in shelters would be a major 
problem that engineers must carefully think 
through in all aspects— toilet facilities, gar- 
bage, housecleaning, burial of the dead. 

Engineers would help the communica- 
tions group decide what equipment is need- 
ed, then help install and maintain it. 

They would also work with the radiologi- 
cal team on such matters as monitoring 
equipment, building and plant design fea- 
tures to make decontamination easier, ra- 
diological control of decontamination and 
plant repair procedures. 

When an alert sounds, engineers must be 
ready to shut down the plant-and to reduce 
the risk that the halt in production might 
cause fire, explosion, or escape of danger- 
ous fumes. Fuel lines should be closed, 
most circuit breakers tripped in main sub- 
station. However, it would be wise to use 
regular sources for electricity and fuel in 
shelters as long as they were available, to 
lessen the load-time on emergency sources. 

Engineers must be prepared to make 
some repairs to shelters-from blast or fire 
damage, say— and to the plant after attack. 


The team charged with shelter management 
would cope with all the problems of sus- 
taining life in close quarters cut off from 
outside. Key men would probably come 
from the personnel department, with help 
from specialists in other areas. They would 
face problems such as: 

• Mass feeding. The team would decide 
whether to use austerity rations, canned or 
dried, or a more nearly normal diet pre- 
pared in a shelter kitchen. It would also 
decide how much food to stock. 

• Water. Questions would Include how 
much would be needed, how to dispense. 

• Sleeping accommodations. The pro- 
gram should set up a scheme for rotation; 
some people sleeping, others eating, etc. 

• Assigning chores. This would keep 
people busy, shelter operating smoothly. 

• Installing lockers. In these, employees 
could store personal needs in advance. 

• Stocking supplies. The list would in- 
clude reading and recreational materials, 
clothing, blankets, and so on. 

To help bolster morale, personnel staffers 
should be able to draw on employees with 
special talents-excellent military records, 
entertainment ability, religious leadership. 

The shelter management team would 
carry out the plan-if any— for accommo- 
dating employees’ families in the shelter. 
It would work with the transportation team 
to evacuate shelters if necesary. And it 
would handle the many human problems. 


THE SURVIVAL PLAN: How to set up the organization 


Once your company decides to plan a survival program, 
the first step would be to appoint a coordinator, or director. 
Then management must work with him to form the organi- 
zation he would head. 

The key areas in such an organization are outlined 
above. To fit your own operation, it may be possible to 
eliminate or combine some of the areas; on the other 
hand, you might have others to add. 

At the outset of planning, it would be wise to consider 
enrolling key personnel in the Office of Civil Defense Staff 
College at Battle Creek, Mich., for training in the problems 
they will face. 

In developing your program, you can profit from a 
mutual-aid plan. Besides arranging to assist neighboring 
companies and the community in an actual emergency, you 
can exchange study results and balance one company’s 
assets against another’s liabilities — one may have abun- 
dant shelter space, another portable self-powered generat- 
ing equipment, a third skilled disaster teams, a fourth 
large food supplies. 

One of the first problems in your plant would be the 
.attack warning system. Your internal system should be 


hooked up to receive the national alert instantly. Several 
techniques are under study for a nationwide alert; closest 
to reality is NEAR - for National Emergency Alarm Re- 
peater — which uses existing electric power lines. Using a 
high-frequency signal, NEAR would reach about 95% of 
U.S. buildings within one minute. After hearing signal, 
you would turn on a radio for more information. NEAR 
units — expected to be available at low' prices — could be 
plugged into any 120-v outlet. 

The alarm in your plant should trigger production shut- 
down, and the moving of people to shelters. 

Another immediate concern would be surveying how 
vulnerable the plant is to damage from attack. You should 
look, for example, for combustible materials that might 
easily be ignited, for large glassed areas that could be hit 
by blast, for narrow entrances or passages that could hinder 
the movement to shelters. You should also take note of 
points in the production process where damage or loss 
might cause major, long-time shutdowns. 

Participation. Over-all, the urgent need in your plan- 
ning w ould be to train personnel as quickly as possible, pre- 
pare them to be self-sufficient for some time after attack. 
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HEALTH 

Looking after health problems would be the 
job of the plant physician, aided by his nursing 
staff and a special team trained in first aid 
and emergency medical care. Don’t expect out- 
side help until well after the attack. 

Each shelter should contain at least one 
health station, stocked with drugs, oxygen, and 
supplies for treating the effects of possible 
chemical and biological warfare. There should 
be plans for meeting psychological problems. 

With the shelter management team, the 
health director would plan for moving casual- 
ties to treatment stations and identifying them. 
This could be simplified by use of "dog tags." 


COMMUNICATIONS 

The goals of this group would be to link the 
company with the nationwide alert program, 
set up a plant warning system; provide for 
emergency telephone, telegraph, radio equip- 
ment; staff a communications center connect- 
ing all plant shelters; keep in touch with local 
civil-defense authorities and the community if 
possible, help employees contact families. 

The team might also publish some version 
of the company newspaper in shelters, perhaps 
in mimeographed form. The shelter communi- 
cations center should include a public-address 
system; it might sometimes be advisable to 
hook Conelrad broadcasts into this system. 


FIRE AND RESCUE 

A trained firefighter should guide this team. 
During attack, it would have two jobs— to con- 
trol fire and to clear damage for health teams. 

In the planning phase, this team would pin- 
point plant areas where fire danger is greatest, 
such as stockpiles of flammable materials. If 
hazard can’t be eliminated, engineering group 
may install sprinklers or other measures. 

For effective rescue work, the team should 
have detailed knowledge of the plant's struc- 
ture and production processes. This group 
would probably be last to enter shelters— and 
should be prepared to leave them for short, 
controlled periods to cope with emergencies. 


SECURITY 

Built around the company's present security 
force, this group would be an in-plant police 
team. The chief could recruit as aides em- 
ployees with military or similar qualifications. 

The men would need training in maintaining 
order, handling crowds, and coping with panic, 
and they should be prepared to prevent loot- 
ing. They would map emergency routes to shel- 
ters, both inside and outside plant grounds. 

At all times, this group should be on the 
alert for possible espionage and sabotage. It 
would establish liaison with state and local 
police and assist them in carrying out any 
emergency plans for community security. 


RADIOLOGICAL 

This vital team-most likely selected from the 
company's engineering staff-would focus on 
radiation problems. Among other things, it would: 

• Estimate the protection from fallout that 
is available in various shelter areas. 

• Buy radiation measuring instruments. 

• Monitor radiation levels and be on alert 
for agents of chemical and biological warfare. 

• Plot fallout patterns in surrounding areas. 

• Record individual dosages of radiation. 

• Analyze food and water to assess con- 
tamination-and supervise its removal. 

• Working with the engineers, this group 
should plan, and supervise, decontamination. 


TRANSPORTATION 

Trucks and manpower would be needed before 
and after an attack. The core of this program 
would be a fleet of trucks well equipped for 
radiological monitoring, first aid, carrying casu- 
alties and supplies, emergency repair of utili- 
ties. These vehicles would link the company 
with others participating in a mutual-aid plan. 

In developing emergency transportation 
plans, this group should tie in closely with local 
civil-defense authorities and should coordinate 
its efforts with those of other plants in area. 

During the early period of recovery, bull- 
dozers — possibly shielded — would push con- 
taminated earth and debris away from the plant. 


To be most effective, the company’s plan should call 
for training all employees to take part in some way. Ac- 
ceptance by employees could be encouraged by consistent 
management support, by constant efforts to keep the pro- 
gram vital and interesting, by regular checks of the co- 
ordinator’s staff, by quick dissemination of the latest in- 

enlisting support from unions and community groups. 

The problem of keeping a disaster team efficient — per- 
haps for years— challenges the resources of the most imag- 
inative company officer. 

To complicate the problem, the planning should include 
decisions on what to do about protecting off-duty employ- 
ees, families, and such people as visitors and contractors 
who happen to be at the plant when attack strikes. If your 
community is one where families live fairly close to the 
plant, you might think seriously about accommodating 
them in the plant shelter, as part of your broad responsibil- 
ity to employees and the community. 

Sustaining morale. In setting up a shelter, you must 
consider more than engineering (pages 12-13) : One con- 
cern — largely unpredictable — is morale and discipline. 
Sweden has tried to ease the problem by using color and 
design extensively to make shelters brighter. Morale can 
also be influenced by such factors as the amount of space 
available to the individual; providing routines and chores, 


entertainment, spiritual guidance; keeping families to- 
gether: and taking action in cases of hysteria and panic. 

It would probably be best to leave discipline to super- 
visors and others accustomed to exercise authority. With 
training, the plant security force could help the shelter- 
management group to direct routines, and the medical 
team to handle shock and panic victims. 

You should make generous provision for food, clothing, 
and blankets in the shelter. For the food planner, a great 
deal of information is already available. Perhaps the basic 
study is “Food Stockpiling for Emergency Shelters,” pub- 
lished by the Food & Materials Div. of the U.S. Dept, of 
Agriculture's Commodity Stabilization Service. OCD and 
USDA offer many other pamphlets on the subject. 

Another question would be how to distribute food in 
the shelter. If the company cafeteria can be moved into 
the shelter area, mass feeding is probably the answer — 
although cooking in the shelter would require some source 
of heat. Or you might decide on stocking individual rations 
that supply minimum requirements in concentrated form. 
A variety of such subsistence foods is already available and 
on the market. 

Study of your plant and employees would probably re- 
veal other special needs. 

Engineering points to consider in planning a shelter are 
discussed on the following two pages. 


FALLOUT PROTECTION FACTOR APPLIED TO BUILDING CORE LOCATIONS... 



THE SURVIVAL PLAN: What about physical protection? 


As you set up a company organization for survival, a 
prime ingredient in the plan would be finding the best way 
to protect your people against the effects of nuclear explo- 
sion — primarily against radioactive fallout, but also as 
much as possible against blast and fire. 

After an attack, fallout would threaten you from three 
directions (drawing, right, above I . Some would accumulate 
on the ground around your plant, and some on rooftops. 
In addition, building walls would feel the radiation scat- 
tered by the air, sometimes called “skyshine”. 

Key to protection from fallout is to place a physical 
barrier between it and you— steel, concrete, earth, water, 
or wood. How well a material screens you depends on its 
density and thickness. To do an equal job of absorbing 
radiation, you would need thicknesses of 0.3-in. of lead, 
0.7-in. of steel, 2.2-in. of concrete, 3.3-in. of earth, 4.8-in. 
of water, and 8.8-in. of wood. These figures represent a 
quantity called the half-value layer thickness or HVL. 

The HVL figure shows in inches how much thickness of 
each material is necessary to stop half the gamma radiation 
outside from penetrating the barrier. Each HVL thickness 
you add to the first reduces what comes through another 
50 '/ . Two HVL thicknesses side by side let in only 2591 
of the total gamma radiation outside; adding a third HVL 
thickness lets in but 12%%, and so on. This is true as 
a general concept, results vary with specific conditions. 

Use a material’s HVL figure to approximate how effec- 
tively a barrier will soak up radiation energy. But the 
practical value of the barrier — its protection factor, or PF 
— depends on the location of the fallout in respect to the 
barrier and on the area of fallout. 


A building’s geometry plays an important role in pro- 
tection against fallout, too. For example, protection factors 
would differ in two tall buildings of the same height and 
construction if one covers a larger area than the other, 
neglecting roof contribution. At the center of the first floor, 
the PF would be higher in the structure with the larger 
base simply because at that point you would be farther 
from the outside ground radiation. Likewise, the PF would 
differ at first floor center of two buildings with similar base 
areas and construction but varying heights. Neglecting 
ground contribution, the taller building would offer more 
protection because radiation would have farther to go from 
roof to first floor. Of course, in such calculations you must 
also consider the contribution from fallout on roofs of 
adjacent buildings. 

What is a minimum acceptable protection factor? There 
is no standard figure, since it is impossible to predict the 
radiation level to which you might be exposed. One com- 
monly suggested minimum is 100. 

For many structures it may be practical to adopt the 
“core” shelter plan— in which you would set aside one 
area of a shelter offering highest possible protection, per- 
haps at the well-protected center. People would be crowded 
into this core, however uncomfortably, during the hours 
of peak fallout, then rotated between the core and shelter 
areas with lower protection factors. Or the rotating sched- 
ule might be used from the beginning of the shelter stay. 

Spotting safe areas. A survey of your building should 
reveal areas that would offer some fallout protection with- 
out radical change. The choice would quickly narrow to 
areas with walls and ceilings of thick, high-density mate- 
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rial and few windows and doors. Some degree of safety 
would be available, for example, in sub-basements, base- 
ments, centers of masonry buildings. You could thicken 
existing walls if necessary, and concrete baffles could be 
placed a few feet or so in front of windows and doors to 
screen out radiation while leaving them in service. To 
further guard, primarily against roof fallout, you could 
erect false ceilings using supported concrete planks. 

For detailed help on how to survey structures for fallout 
protection, consult Office of Civil Defense publication 
NP-10-2, Guide for Architects and Engineers. 

Shelters from scratch. If adequate shelter areas can- 
not be created in present buildings, you would probably 
construct new ones designed primarily as shelters. Such a 
structure could be engineered to withstand some blast and 
fire as well as fallout. It could take one of several forms; 
there are many designs for combination blast and fallout 
shelters. Some are all concrete; others use a multiplate cor- 
rugated-steel arch set on a concrete slab. Latter shelter 
could be built above ground, with an earth mound com- 
pletely covering it; partly underground with an earth 
cover, or entirely underground. An underground shelter 
could be designed as the sub-basement for a building to 
rise on this foundation later. Whatever the choice, you 
should try to give the shelter some peacetime use— perhaps 
as a plant cafeteria or recreation center. 

Typical group shelter suggested by the Atomic En- 
ergy Commission ( in its booklet CEX-58.7 ) would accom- 
modate 100 persons with a protection factor of 10,000 
against fallout. This shelter would withstand blast pressure 
of 35 psi— which should make it safe against blast effects 
of a 10-mt weapon to within a few miles of ground zero. 
Tests have shown it could withstand a firestorm. 

For any shelter, you must plan utility supplies. Water 
would be the first need ; the best bet would be to store it 


in a closed system, unless you have a dependable well. 
Figure on a minimum of 2 quarts of water a day per per- 
son, another 2 quarts for washing. If you draw on public 
water supplies that might become contaminated or pollu- 
ted, you should install filters for insoluble isotopes, ion- 
exchange for soluble ones, plus chemical treatment. You 
would also have to take account of buildup of radiation 
levels in ion exchanger and filters. 

To provide ventilation, you could choose a variety of 
systems. For most fallout shelters, a simple mechanical 
ventilation system with filters to remove fallout particles 
should suffice. 

A more elaborate system offers fully automatic, thermo- 
statically controlled air conditioning for underground 
blast shelters. It draws 100% fresh air from outside, filters 
and conditions it to proper temperature and humidity, and 
removes used air. With an air conditioning system that 
removes carbon dioxide and adds oxygen, it would be 
possible to shut the shelter off from outside for 24 hours. 

At the other extreme, in some situations you could use 
simple natural-draft ventilation. 

Electric supply. You must also supply electric power 
to the shelter for lighting, ventilating equipment, some 
cooking, and possibly for sewage pumping. The answer 
would be an engine-driven generator and a stockpile of 
fuel. You should also install a separate electrical feeder 
from your main substation to shelter areas, so that you 
could use the normal power as long as it is available. 

For sewage, you should include in the plans a collector 
tank with an ejector pump leading to a cesspool. 

Decontamination facilities, for people who must 
come into the shelter after being exposed to fallout, should 
be installed near entrances. Recommended procedure in- 
cludes removal and safe disposal of contaminated clothing, 
followed by a shower before donning fresh clothes. 
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The post-attack environment: What problems will it present? 


In its day-by-day operations, your company de- 
pends on all sorts of links with the rest of 
the economy. It uses the services of the trans- 
portation, communications, utility, and banking 
systems. It relies-directly or indirectly-on 
outside sources for materials, fuel, food, and 
other supplies. It looks to the community to 
provide such essentials as water, sewage dis- 
posal, highways and other public works, health 
services, and the like. 

Nuclear attack would tear that fabric and 
leave behind a patchwork of areas with varying 
degrees of damage (pages 2 and 3). For your 
planning, you need to visualize how this would 
hit your company-and what steps are under 
way to soften the blow and to restore services 
after an attack. It is impossible to predict post- 
attack conditions precisely, of course, and 
many present plans are tentative and subject 
to change. But here’s a current summary of 
the probable situation in vital areas: 

TRANSPORTATION - for moving food, fuel, 
medical supplies, material, and personnel - 
would be the service perhaps most essential 
to recovery. Railroads, with their fixed routes, 
are likely to be hardest hit. With adequate 


fuel supplies, trucks and other flexible forms 
of transport— such as aircraft-could operate 
by bypassing damaged areas. 

Unfortunately, planning in trucking is con- 
fused by divided authority. One federal agency 
would have emergency control over carriers, 

they move. And this control seems to apply 
only to interstate carriers: there is no authority 
to coordinate intrastate truckers and private 
company fleets. 

Present plans call for carriers to take these 
steps in emergency: (1) Warehouse all goods, 
sell perishables if possible. (2) Obtain permits 
-from at least one, perhaps three agencies- 
to start hauling priority traffic. 

The industry has begun to form trucking 
mobilization groups that may become the core 
of a broad emergency transport system. 

COMMUNICATIONS has several vulnerable 
points - among them the network of exposed 
lines and the lack of protection for radio and 
TV personnel and equipment. In addition, high- 
altitude explosion of large nuclear weapons 
could cause temporary radio blackouts. 

Major common carriers are working to 


“harden" lines and equipment and to bypass 
likely target areas with self-contained under- 
ground communications channels. They also 
have repair crews, fully equipped and trained 
for disaster, spotted at widely dispersed points. 
Some radio and TV stations have launched pro- 
tective measures. And there are plans for coor- 
dinating commercial and amateur radio opera- 
tions to close gaps in coverage after an attack. 

During the early period of recovery, com- 
munications facilities would probably be avail- 
able only for highest priority messages. 

UTILITIES are in danger because many power 
generating plants are concentrated geographi- 
cally and because transmission lines are ex- 
posed. Suggested remedies include building 
multiple and interconnected lines, and dispers- 
ing switchyards. Many companies are studying 
ways to protect personnel and equipment, con- 
structing alternate emergency control centers. 
Utilities have a major asset in personnel trained 
and experienced in dealing with disaster. 

MONEY AND CREDIT is one area where plans 
are ready now. The Federal Reserve System 
has led other government agencies in prepar- 
ing for the problems of recovery. It has made 


THE RECOVERY PLAN: What needs to be included in it? 


Planning for recovery from a nuclear attack takes an 

visualize the shattering of our complex civilization, the 
breaking of the many links that tie our economy together 
(above) . If you are to plan at all, somehow you must pic- 
ture the problems attack would create for your company 
and its people — and prepare now to cope with them. 

Problems of tile early post-attack period would be basi- 
cally similar to the problems of survival. So they could be 
tackled best by the same organization— which would be in 
control not only during an attack but in the weeks after. 

After the assault, trained workers should be able to 
foray briefly into plant areas that have been damaged, or 
contaminated by fallout. They should work in relays, to 
expose each team member to minimum radiation. The 
purposes of such trips should be ranked by priority spelled 
out in your company’s plan; at first, the goal should be 
only to take steps that would make shelter life safer. 

Decontamination would be a major problem, particu- 
larly on roofs and on land surfaces around the plant. An 
automatic flushing system, draining to a safe distance, 
might help clean roofs; as mentioned earlier, a shielded 
bulldozer could scrape contaminated soil away from fa- 
cilities. These chores must be under radiological controls. 

A related job — subject to the same careful controls — 
would be removing debris from possible fire and blast 


damage and making repairs. Here again, priority should 
go to steps that would yield the most immediate benefit. 

You must assume that you would perforce be self-suffi- 
cient for some time after an attack. But you would try 
to link up as soon as possible with any interrupted utilities. 
You should be equipped to test your water supply for ra- 
dioactivity and potability until notified that it is safe. 

Information needed. You should plan early efforts to 
contact others in the community— the civil-defense organi- 
zation, disaster-relief groups, neighboring plants that might 
offer— or need — mutual aid. In this immediate post-attack 
stage, there would be a desperate need for information. 
Employees would want to know what happened to their 
families, their homes, the community; you would need to 
know about local supplies of food, fuel, and other supplies, 
about casualties, about regulations to keep law and order. 

In some nations with extensive civil-defense plans — 
Sweden, for one — martial law takes effect as soon as an 
attack warning sounds. U.S. plans thus far made public do 
not call for martial law — although it would seem possible. 
Instead, the approach has been to try to insure that local 
and state governments would continue to function. Federal 
agencies have already done a great deal toward specifying 
automatic lines of succession for officials, setting up alter- 
nate headquarters or hardening present sites, preserving 
essential records. All but five states have taken some legis- 
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lines of succession and authority clear. Member 
banks have been encouraged to store dupli- 
cate records in safe locations from which they 
could operate if necessary. More than two 
years' supply of Federal Reserve notes has 
been placed at strategic points around the U.S. 
The Fed itself has an emergency headquarters. 

A check with the Fed and its member banks 
may greatly simplify your own plans for meet- 
ing emergency needs for money and credit. 

AGRICULTURE: Food is not likely to be a 
critical problem early in the recovery, except 
for local shortages caused by transportation 
snarls. The grim probability: more food would 
survive than people. 

Fallout does not harm food in cans or in 
non-porous bags and packages that remain 
closed. So most stored food would be usabie, 
except in heavily damaged areas. Some of the 
standing crops that survive could be harvested 
and used after decontamination. Livestock 
killed by radiation would be edible if promptly 
dressed and refrigerated. 

Food from current inventories and stockpiles 
would probably be sufficient to support the 
survivors while they slowly returned some 


fallout-contaminated farmland to cultivation, 

PUBLIC WORKS would present a variety of 
problems. According to most experts, water 
supply would not be a serious worry. Surface 
waters and open reservoirs would be con- 
taminated by fallout, but most of this could 
be filtered out. Some fallout would be soluble, 
however, and this might require either waiting 
for radioactivity to decay enough for safe use, 
or installation of ion-exchange treatment in ad- 
dition to usual treatment for potability. 

Water distribution systems, sewers, and 
streets would suffer various degrees of dam- 
age. Removing debris would be a huge chore in 
areas damaged by fire and blast. OCD has 
briefed state and city public works agencies on 
their responsibilities in these jobs. Emergency 
equipment-including generators, pumps, wa- 
ter purifiers, and pipe-are already on hand at 
24 spots around the country. To encourage 
states and cities to buy similar supplies, the 
federal government will put up matching funds 
to equip and train local personnel. 

Any company registering equipment, person- 
nel, and engineering talent with a central dis- 
aster-relief organization can obtain “Plan Bull- 


dozer" from Associated General Contractors. 
The plan includes instructions for a coopera- 
tive program to clear debris quickly. 

HEALTH SERVICES will present one of the 
gravest post-attack problems. Even with effec- 
tive shelters, an attack would leave many peo- 
ple injured and sick. Physicians, nurses, hos- 
pitals would be lost— most heavily in the areas 
with most casualties. And in the aftermath of 
attack would come infections and disease. 

The U.S. Dept, of Health, Education & Wel- 
fare has designed a basic package unit for an 
austere but effective 200-bed general hospital. 
Some 1900 of these units have been bought 
and placed in critical areas away from likely 
targets. Plans are under way to distribute an- 
other 750 units and to equip all of them with 
30-day supplies of medical equipment and sup- 
plies. HEW is also responsible for stockpiling 
plasma, serums, essential drugs, supplies. 

To offset a shortage of doctors and nurses 
at least partly, HEW is readying a program 
called “Medical Self-Help." This provides basic 
training in first aid and general medical treat- 
ment. The course will be given to civil defense 
groups and industrial disaster organizations. 


lative steps along similar lines, although only a few have 
scored much progress. 

Despite these steps, law and order could break down 
in some areas. So your company’s plan should provide for 
handling such problems both inside and outside your 
plant. On the outside, your organization could help restore 
order in the community. This requires close integration of 
your group and local civil government. 

Long-term plan. For the long-range recovery of your 
company, you face planning problems different from those 
of survival during and immediately after the attack. Logi- 
cally, then, you should assign such planning to a separate 
group, usually drawn from top management. This commit- 
tee’s primary worry would be outlining steps to take, in 
advance, to preserve the company’s organizational frame- 
work and the assets — tangible and intangible — on which 
it depends. 

The bylaws of most companies tightly limit the board 
of directors— where it may meet, what constitutes a quorum, 
how new directors are elected, and so on. Such restrictions 
might make it legally impossible for the company to carry 
on if a massive disaster should incapacitate many directors, 
or resulting transportation snarls should prevent a quorum. 

To correct this, your plan should include bylaw changes 
to permit surviving directors- or even a single director - 
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to fill vacancies without delay, pending a regular or special 
stockholders’ meeting. You might also create an emergency 
management committee, empowered to act for the board 
of directors under specified conditions. Any such steps 
should be based on careful legal study. Some states have 
modified their laws to give you more flexibility — or plan 
to do so — but others have not. A good starting point for 
your program: the literature on corporate continuity pub- 
lished by the Office of Civil Defense, industry and trade 
associations, and other such groups. 

As a next step, you should review all company functions 
in the light of probable conditions during the recovery. 
From this review, you would be able to pick the most 
essential jobs and allot them among the company’s staff — 
with successors named for each post. This succession, too, 
may require bylaw changes. 

For recovery, a company would need essential records 
to continue operating. Storing them safely would be the 
smallest problem; much more difficult is deciding which 
records are truly vital. Some executives recommend di- 
viding them ruthlessly into three categories: 

• Vital records— irreplaceable; of less value in reproduced 
form; necessary to recover monies promptly or to restore 
production, sales, and service. 

• Important records — very expensive to reproduce, in 
dollars or time. 

• Useful records — whose loss would be inconvenient, but 
could be replaced readily. 

Records such as the following would probably qualify 
for safekeeping: property deeds and other proofs of own- 
ership of assets; stockholder data; insurance certificates; 
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patents, important engineering drawings and process data ; 
records of employee pension funds and other such financial 
plans; important contracts, including union contracts. 
These would also have to be kept up to date, of course. 

If you carry on business at several widely separated 
points, you should store duplicates of vital records at each 
location. You should also arrange for management per- 
sonnel at each point to take control of company opera- 
tions at other locations, if necessary. Plans should also be 
made for mutual aid between the several plants and offices. 

In some cases, you should consider establishing alternate 
headquarters, with duplicate records and living quarters. 
This could give a one-plant company the advantages of a 
larger company with dispersed operations. 

If an attack struck when employees were not at work, 
they would need to know where to report when conditions 
permitted. One answer would be to designate emergency 
centers, possibly in suburban homes of supervisors. 


Fiscal plans. Your plan should set up emergency finan- 
cial procedures. For example, you would probably need 
a simplified accounting system for use after attack. You 
would want funds quickly available for wage payments, 
advances to employees, and buying food and supplies. One 
solution might be to preprint checks of fixed denomina- 
tions and distinctive design. They would be stored in a 
safe place and used only in emergency, with the signature 
of anyone of a list of management personnel. 

Finally, you must try to prepare for restoring produc- 
tion in an emergency economy — probably with wage and 
price controls, government allocation of materials and 
manpower, and so on. Production would quite likely be 
geared to goods most useful for recovery. 

You would want to analyze how your company would 
be suited to alternate lines of production, perhaps develop 
alternate sources of supply, and production techniques to 
make your operations as flexible as possible. 



THE TASK AHEAD 


If our nation should suffer a large-scale nuclear attack, the measure of our 
ability to survive and recover will be the courage with which we appraise the 
dangers, and the vigor with which we act to prepare for them. 

In such planning, business and industrial executives have a special stake 
and exceptional responsibilities. The organizations they direct not only pro- 
vide the sinews of the economy on which recovery would depend, but can — 
and should — provide focal points of direction and leadership. 

Some companies have already displayed commendable foresight and enter- 
prise in preparing for the possibility — however unlikely — of nuclear war. 
But a big job remains to be done. I urge every responsible American executive 
to give these problems his immediate and earnest attention. 
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SPACE TECHNOLOGY 


S-6 Satellite to Probe Earth’s Atmosphere 


By Edward H. Kolcum 

Washington— Component testing and 
prototy pe assembly are under way at the 
Goddard Space Flight Center near here 
for a geophysical satellite that will per- 
mit direct measurement of eight charac- 
teristics of the structure of the earth's 
atmosphere. The satellite is scheduled 
for launch next summer. 

Instrumentation for the satellite, 
designated S-6 by the National Aero- 
nautics and Space Administration, was 
developed during the International Geo- 
physical Year and some components 
have been flown a number of times as 
rocket payloads. Unlike a great number 
of NASA missions, which are oriented 
to support the manned lunar landing 
mission, the S-6 project is a flying 
laboratory designed solely for basic re- 
search in the physics of the atmosphere. 

With four sets of sensors, the 375-lb. 
satellite will directly measure atmos- 
pheric pressures, densities and tempera- 
tures, composition of neutral particles. 


electron temperatures and densities, and 
ion temperatures and densities. 

Indirect detennination of atmos- 
pheric density has been made by meas- 
urement of the drag on satellites, not- 
ably by Echo 1. For the first time, the 
S-6 satellite will measure density directly 
by means of two types of ionization 
gages, and the sensors will be capable 
of isolating data on both charged and 
neutral particles. 

The basic instrumentation in S-6 
consists of: 

• Two Bavard-Alpcrt ionization gages. 
These sensors arc thermionic or hot 
cathode total pressure gages, using an 
anode to collect positive ions which 
provide an information signal, 

• Two Redhead ionization gages. These 
are 1 1 tl 1 t 1 tl t fila- 
ment. These sensors arc configured like 
a spool, with the magnetic field gener- 
ated axially. Resulting electrons arc 
emitted from the cathode to produce 
a current signal. 

• Two mass spectrometers. These are 



designed to analyze the gas ionized just 
off the outer surface of the spacecraft. 
Beam constituents of the gas are focused 
on an electrode, and the current of each 
gas is measured to determine the rcla- 

gen, molecular oxygen, atomic nitro- 
gen. atomic oxygen, water vapor and 
helium. 

• Two electrostatic probes. These are 
derivatives of Langmuir negative probes. 
The 13-in. probes arc A-in. in diameter 
at the base and 0.002-in. in diameter 
at the extremity. A voltage is applied 
to both sections to determine the energy 
distribution of the charged particles. 
The smaller section is the measuring 
electrode. It will be outside the plasma 
sheath that surrounds the spacecraft. 
Electrostatic Probe 

The electrostatic probe experiment 
was developed by the University of 
Michigan Space Physics Research 

Co-experimenters in the electrostatic 
probe project are L. II. Brace and G. R. 
Carrigan of the University of Michigan, 
and Nelson Spencer, of Goddard, who 
also is the S-6 project manager. 

The remaining experiments were de- 
signed and developed at Goddard. 
George Ncuton is head of the develop- 
ment team on the ionization gage ex- 
periments. and Carl Rebcr heads the 
group developing the mass spectrometer 

is the program for sending data. Mini- 
track ground stations can command the 
package to relay data from any one, or 
any combination, of the four sets of 
experiments. This ability to “turn on 
the experiments we want to use.” Silen- 
cer told Aviation Week, "makes it 
possible to ascertain any mutual inter- 
ference from other experiments." 

The S-6 satellite also will mark the 
first use in a Goddard satellite of the 
more precise pulse coded modulation 
(PCM) telemetry system. Earlier satel- 
lites use the FM/FM telemetry system. 
Seasonal Variation 

The satellite will provide a diurnal, 
or day-night, variation but because of 
its relatively short active lifetime, only 
modest seasonal variation in readings 
arc expected. 

The satellite will be powered by sil- 
ver zinc chemical batteries and an active 
life of 90-100 days is anticipated. The 
payload will be launched into a 50 deg. 
orbit with a NASA-Douglas Thor Delta 
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vehicle. Programed orbit is 1 50 mi. 

All experiments in the 35-in. diameter 
shell arc' mounted on the inner surface 
of the spacecraft. At the end of the first 
orbit, the Blossom Point, Md„ Mini- 
track station will give the command 
which will energize the satellite’s elec- 
tronics. At the same time, bellows de- 
vices will break glass seals covering the 
orifices to each sensor. The satellite 
will operate 5.5 min. on each command 
and then turn itself off automatically. 
The program device is cam operated. 
Solar Influence 

Because the solar cycle is approaching 
its quiet period, it is not expected that 
there will be a great deal of unusual in- 
fluence on the satellite from the sun. 
The package will be able to detect the 
effects of any solar flares, however, and 
to determine any usual effects on atmos- 
pheric parameters, such as concentration 
of ions or changes in electron tempera- 

Spcnccr expects that the satellite sen- 
sors will return pressure readings within 


Bv Russell Hawkes 

Pt. Mngu, Calif.— Navv is about to 
establish the command which will oper- 
ate the Transit satellite system as a 
routine navigation aid and the system 
will be available for use by ships and 
aircraft probably by October of this 

Command is known as the Naval 
Astronautic Service Group and will be 


the range of 10'* to 10'“ mm. of Hg. 

S-6 may also provide the answer to a 
scientific COntroversy-whether electrons 
and neutral particles have different tem- 
peratures. One school holds that the 
temperatures of electrons arc higher, 
and another school contends they arc 
the same. 

Neutral particle sensors will measure 
from 1,000-1. 500K. and electron sensors 
from 1, 500-2, 500K. 

The Budd Co. is fabricating seven 
stainless steel satellite shells for the S-6 
project— one for flight, one a backup, 
one as the prototype and the remainder 
for test. After instrumentation, elec- 
tronics and batteries are installed, the 
structure is scaled with a copper shear 
bolted flange. 

In addition to the University of Mich- 
igan and Budd. other top tier partici- 
pants in the S-6 project with Goddard 
arc Consolidated Systems Corp., which 
built the mass spectrometers; Westing- 
house Electric. Bavard-Alpcrt Gages; 
National Research Corp.. Redhead 
gages, and Yardnev Electric Co., bat- 


formed mainly from Pacific Missile 
Range personnel who are now planning 
and implementing the operational sys- 
tem and are currently working in the 
Transit research and development pro- 
gram. 

PMR based its proposal to run the 
operational net on its experience as 
part of the research and development 
network. The group will be based at 
the Pt. Mugu headquarters of PMR. It 


will supervise USAF launch of Transits 
from Naval Missile Facility, Pt. 
Arguello, Calif., and will operate four 
tracking stations, one data injection 
transmitter, and one computing center 
in the operational tracking and control 

October target date for operational 
status is not being announced formally 
for fear of unforeseen delays, though 
the program currently is living up to its 
schedules. 

The October date probably will make 
Transit the first operational space sys- 
tem to be utilized routinely for non- 
research, earthbound activities. 
Potential Accuracy 

Transit's superiority to existing navi- 
gation aids is due partly to its better 
potential accuracy and partly to the 
fact that it will be available everywhere 
in the world for less cost than it would 
take to extend the coverage of Loran 
and other earthbound aids to areas not 
now covered. Transit will be able to 
function in a Fligh Accuracy Mode or 
a Moderate Accuracy Mode depending 
upon how much the user is willing to 
invest in shipboard receiving and com- 
puting components. With a moderate 
accuracy installation, it will be possible 
to acquire navigational fixes With accu- 
racies of about one quarter-mile. The 
high accuracy installations which will 
be used on U. S. naval vessels are ex- 
pected to give fixes with errors of 600 
ft. or less. One program officer esti- 
mates unofficially that later refinement 
of equipment and orbital calculations 
will make it possible to fix position 
within 60 ft. 

Transit R & D 

Overlapping until at least 1965, 
Transit research and development will 
continue separate from the routine func- 
tioning of the operational navaid satel- 
lite system. It will remain under the 
leadership of Johns Hopkins University 
Applied Physics Laboratory, prime de- 
velopment contractor. The concept of 
the Transit system is such that it can 
be improved by refining ionospheric re- 
fraction corrections and geodetic meas- 
urements and by using better methods 
of calculating orbit parameters without 
modifying the equipment aboard the 
ships and aircraft of users. This point 
is an important consideration to com- 
mercial users because it assures them 
that expensive equipment bought for 
use next winter will not be made obso- 
lete by the continuing development 

Four operational Transit satellites 
weighing about 50 lb. each are to be 
launched by USAF Blue Scout booster 
rocket systems from Pt. Arguello. pre- 
sumably in September or October, 
1962. ' 

With the four satellites in precisely 



Transit System Slated to Serve As 
Routine Navigation Aid by October 
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separated polar orbits. Navy believes it 
will be possible to get Transit position 
fixes anywhere on earth at intervals of 
not more than an hour and a half. In 
Arctic and Antarctic latitudes it may be 
possible to acquire fixes two to four 
times more frequently because the 
orbits will intersect over the poles. 

Satellite equipment aging and the 
precision or perturbation of the orbits 
may cause gaps to open up in Transit 
coverage of the earth. To correct this, 
other Transits will be launched as ncces- 

Naw anticipates that the set of satel- 
lites will have to be reinforced about 

Tracking stations in the navaid satel- 
lite ground net will be precisely located 
and will have equipment similar to the 
high accuracy installations aboard Navy 
ships. The stations have not been 
located vet but thev will be in the 
vicinity (if Winter Harbor. Me., Minne- 
apolis. Minn., Pt. Mugu, and Pearl 
Harbor, Hawaii. The Transit Opera- 
tional Center. Computing Center, and 
data injection command transmitter 
will be located at Pt. Mugu. 

Coded Transmission 

Each navaid satellite will function by 
transmitting a precise coded description 
of its own orbit along with an accurate 
time reference signal on two extremelv 
stable UHF carrier frequencies. The 
same frequencies will be generated in 
the shipboard and aircraft-borne navi- 
gation receivers and the wavelengths of 
the received and internally generated 


frequencies will be compared to meas- 
ure the Doppler shift of the former. 
The coded orbit description will give 
the navigator an orbit path whose po- 
sition is known and the times at which 
the satellite will be at every point on 
that path. 

Transit's Approach 

The exact time of the satellite’s 
closest approach to the receiver will be 
indicated when the Doppler shift passes 
zero. Tire ship will be located on a 
perpendicular to the orbit path drawn 
through the position of the satellite 
at that exact time. This slope of the 
Doppler shift curve with respect to 
time is steeper if the satellite passes 
close to the ship, therefore the angle 
of the slope can be interpreted as a 
measure or the distance between the 
receiver and the satellite’s point of 
closest approach. This enables the navi- 
gator to plot the point on the perpen- 
dicular which represents the ship’s 

Except for the rotation of the earth, 
there would be two points on the map, 
one on each side of the orbit path, 
which would receive identical signals. 
However, the west-to-east movement of 
the earth’s surface introduces a latitude 
dependent cross-velocity moving one- 
point toward the orbit path and one 
point away from it. This gives the two 
positions differently shaped Doppler 
vs. tune curves and eliminates the am- 
biguity from the fix. The more complete 
high accuracy installations will receive 
the Transit transmissions and read out 


longitude and latitude immediately. 

The four tracking stations of the 
Naval Astronautic Service Group will 
reverse the process and from their ac- 
curately known positions will measure 
any deviation of a satellite from the 
orbit that its coded messages describe 
to nav igators. The tracking stations will 
relay their data to the Pt. Mugu Com- 
puting Center where an IBM 7090 
general purpose computer will update 
the orbit parameters and the data injec- 
tion transmitter will erase the existing 
orbit description from the satellite’s 
memory storage unit and replace it with 
the new one. As knowledge of Transit 
orbit parameters increases, program of- 
ficials believe it will be possible to use 
a smaller, more limited computer. There 
will be two opportunities a day to inject 
new data in each satellite as it passes 
over Pt. Mugu once on a north-south 
track and once on a south-north track. 
If more opportunities or greater reliabil- 
ity are needed, a second data injection 
transmitter may be established later at 
another location. 

Refraction Problem 

The biggest errors in the Doppler sig- 
nals received by tracking stations and 
navigators arc caused by the refraction 
of radio frequencies by the ionosphere. 
Applied Physics Laboratory has devel- 
oped a technique of correcting first 
order refraction errors. It is this that 
makes it necessary for the satellites to 
transmit on pairs of harmonic frequen- 
cies. The technique is based on the 
fact that the degree of radio refraction 



OPERATIONAL TRANSIT SYSTEM provides continuous information loop which uses Doppler tracking data to compute updated 
cphcmeridcs for the satellites. A new description of the ephemeris of each satellite is then injected in its memory storage unit. 
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by the ionosphere varies with frequency. 
Because of this, simultaneous transmis- 
sions on different frequencies will ar- 
rive at the receiver at slightly different 
times. The APL-designcd refraction 
correction unit measures the refraction- 
caused difference and algebraically cal- 
culates a correction which is incorpor- 
ated in the readout. 

The main difference in performance 
between high and moderate accuracy 
installations is due to the absence of a 
refraction correction unit in the latter. 
Moderate accuracy installations arc also 
slower because computation and readout 
arc not automatic as in the high accu- 
racy installation. Navigators must rely 
on slide-rule or desk calculator methods. 
Stable Time References 

The stable time references in the 

more accurate indication of time than 
the signals transmitted bv the Naval Ob- 
servatory over its radio station WWV be- 
cause ionospheric effects upon the time 
of transmission will be less for the 
shorter propagation paths. Goal is an 
accuracy of 100 microseconds or less. 
The Transit time signals will be com- 
pared with the master time reference of 
the observatory twice a day when each 
satellite passes overhead and any error 
discovered will be incorporated in the 
next data injection from Pt. Mugu. 

A byproduct of the Transit program 
will be the availability of this world- 
wide accurate time reference for scien- 
tific research and other activities not 


connected with navigation. When 
Pacific Missile Range submitted a pro- 
posal to implement and staff the oper- 
ational Transit net, it was motivated 
partly by such secondary benefits. For 
instance, the Transit time references 
will make possible more precise coordi- 
nation with the Atlantic Missile Range 
and among PMR stations. A very im- 
portant byproduct is the improved 
knowledge of the shape of the gravita- 
tional field about the earth that can be 
expected from the continuous refine- 
ment of satellite orbits with the accu- 
racy offered by the Transit system. 

Geodesy is one of the most important 
studies in the continuing phase of 
Transit development. Since gravita- 
tional distortions are often due to local 
influences, there are 1 2 portable stations 
in the R&D tracking net to ensure 
thorough coverage of most of the earth. 
Three more are planned. Part of the 
stations are called Experimental Sta- 
tions, each of which is specially de- 
signed by the agencies which are partici- 
pating in its operation. The rest arc 
called Field Stations and are relatively 
standardized. They were designed by 
the Naval Ordnance Test Station. 
China Lake, Calif, for PMR which 
supervises their operation for APL. One 
Field Station is operated by the Aus- 
tralian Weapons Research Establish- 
ment and an Experimental Station is 
operated by the British Royal Aero- 
nautical Establishment. Specialized 

phcdTy'thc U. S.' eSC ^ '' 10 ’ ,S ' lrC SUP 



Astronaut Wings 


Defense Department lias presented astro- 
naut's wings to Navy Cdr. Alan B. Shepard, 
Ir.. and Air Force Capt. Virgil 1. Grissom, 
both of whom made ballistic flights in Met- 
cirrv capsules this year. Design of the wings 
for both the Navy (bottom) and Air Force 

on aviator’s wings of the service. P Qualifica- 
tion for the wings is a flight of more than 
50 mi. altitude. 


V2-0Z. Rocket Designed 
For Orbit Correction 

Liquid propellant rocket producing 
only a hundredth to a tenth of a pound 
of thrust is being developed by Aerojet- 
General Corp. for attitude control and 
orbit correction of space vehicles and is 
intended to meet performance and 
weight requirements midway between 
those met by plasma jets and cold gas 

Named Microrocket, the device 
burns hydrazine and nitrogen textrox- 
ide, which is a storable, hvpergolic com- 

It is Cooled only by thermal radiation 
and is designed for a chamber pressure 
of 50 psia. to 50 psia. The Micro- 
rocket has a high nozzle expansion ratio 
of 100 to 1 since it is to be operated 
only in space. 

All of the test firings arc done in 
a vacuum facilitv at the Aerojet Azusa, 
Calif, plant. 

Combined weight of the thrust 
chamber and the injector totals a half 

Injector consists of a pair of small hy- 
podermic needles with the ends closed 
and a .010 in. hole drilled into the side 
of each at a right angle. Test runs 
lasting a half hour have been made and 
the engine is planned for missions re- 
quiring as much as two days. The Micro- 
rocket has the capability of running for 
a day on approximately' a gallon of pro- 
pellant. 

There is no thrust mount for the pro- 
totype Microrockct. 



Prototype Comsat Tested in Anechoic Chamber 


Bell System communication satellite, prototype of model planned for launching next spring, 
is shown undergoing tests in a radio anechoic chamber at Bell Telephone Laboratories. The 
3-f-m.-diameter satellite has 72 gem-like facets, some of which mount solar cells protected 
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Soviets Display Tactical and Anti-Aircraft Missiles 




Inlet Guide Vane Control 
Rotary, Linear Actuators 
Servo Valves 
Pneumatic Amplifiers 
Reactor Controls 
Rod Positioners 

Temperature and Pressure Sensors 


Propellant Supply Systems 
Turbopump Controls 
High Temperature Flow Control Valves 
Turbine Speed Controls 
Cryogenic Propellant By-Pass Valves 
Propellant Pre-Heat Control Valves 
Tank Pressurization Systems 
Reactor Controls 
Rod Positioners 

Temperature and Pressure Sensors 
Auxiliary Power Controls 

Pressure, Temperature and Speed Controls 
Attitude Controls 

Secondary Injection Thrust Vector Systems 
Roll Stabilizers 


Garrett • AiResearch Capability in 
Nuclear Engine Control Systems 



AiResearch experience in space nuclear 
power systems, and in hot gas and cryogenic 
control systems for aircraft and missiles, is 
directly applicable to the development of 
control systems for nuclear rocket and 
ramjet engines. 

This pneumatic approach provides a 
system that is simple and lightweight. It 
operates reliably within the high and low 


temperature parameters of nuclear engines, 
and is relatively insensitive to radiation 
exposure of long duration and high intensity. 

AiResearch has more than six years of 
development work in nuclear power systems 
spread over a wide range of programs, 
including turbomachinery and heat transfer 
equipment. Please direct inquiries to 
Control Systems Sales, Phoenix Division. 


AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 45, California • Phoenix, Arizona 
Systems and Components for: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 
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COLLINS CONVAIR 240 is being used to evaluate m 
flight director system will be announced soon. 


Lower Minimums Goal of Collins System 


By Philip ). Klass 

Cedar Rapids, Iowa— Improved flight 
director system incorporating a number 
of advances aimed at lowering safe jet 
transport minimums will be announced 
soon by Collins Radio Co. 

With similar objectives, Collins also 
is flight testing a number of improve- 
ments for its AP-101 and AP-103 auto- 
pilots. (For reports on all-weather im- 
provement programs of other major 
equipment manufacturers, see AW Nov. 
27, pp. 89, 94 and 99: Dec. 11, p. 35.) 

The earlier Collins FD-105 flight 
director system is in use on about 40% 
of the turboprop and turbojet trans- 
ports flying this side of the Iron Cur- 
tain, according to company figures. 
Major airline users include Braniff. Con- 
tinental. Eastern. Northeast. Trans- 
Canada. United and Western, as well as 
Military Air Transport Sen-ice. Airline 
users of the Collins autopilot include 
Trans-Canada and Aer Lingus TTA. 

Improvements which Collins has in- 
troduced into its new flight director sys- 
tem include the following: 

• Large warning flags: A frequent pilot 
criticism of all manufacturers’ flight 
director instruments has been that the 
warning flags, indicating failure of ILS 
receivers, ground stations, gyros or other 
sensors, arc too small and can be over- 
looked by a pilot concentrating on the 
instrument pointers during an adverse 
weather approach. Collins not only has 
greatly increased the si/e of the warning 
flags on both flight director instruments, 
but wherever possible has placed them 


so that when the flag drops down it 
covers the appropriate pointer to pre- 
vent the pilot from using it for flight 
guidance. For example, when the glide 
slope warning flag is exposed, it covers 
the glide slope needle on both the ap- 
proach horizon and the course indica- 
tor. (See photo, p. 66.) 

• Distance information: The distance 
measuring equipment (DME) indicat- 
ing counter showing distance to the 
Vortac station, which previously re- 
quired a separate panel instrument, has 
now been incorporated into the Collins 
course indicator. The DME distance 
display appears in the upper left corner 
of the instrument, 

• Digital course selector: A digital 
counter has been added to the upper 
right corner of the course indicator to 
show clearly and unequivocally what 
VOR radial has been selected. 

• Computer packaging: The new flight 
director computer is housed in an Arinc 
type package, with built-in provisions 
for self-test and malfunction isolation. 
Computer also has built-in elapsed time 
indicator to show accumulated use time. 

Collins, like other autopilot and flight 
director manufacturers, is working close- 
ly with its major airline customers to 
improve the performance of existing 
equipment to permit lower jet transport 
minimums. Principally this consists of 
optimizing the computer and instru- 
ment time constants to better match 
them to the dynamic characteristics of 
the airplanes on which they are used, 
according to Edward Frit/e. director of 
Development Division "C" here. 


One general complaint voiced by 
many pilots against all flight directors is 
that they are “too sensitive," forcing 
the pilot to “work too hard” to keep the 
needles centered, according to Ben Mc- 
Leod of Pan American World Airways. 

During the early phase of an ILS ap- 
proach it should be possible to desensi- 
tize the flight directors somewhat be- 
cause it is not essential that the aircraft 
be precisely on the center of the glide- 
slope and localizer beams. But as the 
aircraft nears the airport, sensitivity 
must be increased if it is to break out 
in a position where a successful land- 
ing can be made without excessive 

The reliability of the fully transis- 
torized FD-105 flight director now in 
widespread airline use has surpassed the 
fondest hopes of its designers, consid- 
ering that it was designed in 1956-57 
when the reliability- of transistors and 
other components was not up to pres- 

Operational amplifiers in the FD-105 
flight directors have demonstrated mean 
time between failures of 400,000 hr., 
and servo amplifiers have had a mean 
time between failures of 160,000 hr. in 
more than three million flight hours of 
flight director operation accumulated 
by Eastern. Trans-Canada, Continental, 
Western and Braniff, according to 

The reliability of these solid-state 
amplifiers has been so remarkable that 
where the original flight director design 
contained dual amplifiers throughout for 
reliability, the redundant amplifiers 
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Raytheon solution for space 


Recovery of space vehicles is a long range problem, 
commencing at atmosphere entry. Techniques for 
control from re-entry through touchdown, developed 
by Raytheon, are comparable to GCA concepts. Over 
the past two years, Raytheon has conducted a major 
and continuous investigation of the means by which a 
manned maneuverable space vehicle can be returned 
safely from flights in space to normal routine landing on 
earth. These investigations have included operational 


control concepts, instrumentation, information flow 
analysis, basic system requirements and subsystem 
specifications. 

Part of this effort was a space vehicle recovery study 
for the Air Force Flight Test Center encompassing 
vehicle energy management, glider characteristics, 
trajectory analysis, flight parameter accuracies, range 
instrumentation, navigation, communications, data 
processing display, and human factors. 


vehicle recovery: 

Other portions of the effort included earth return 
navigation and recovery studies for SLOMAR (as a 
subcontractor to the Martin Company), and joint 
efforts with Bell Aerosystems Company on DYNA- 
SOAR Terminal Navigation Systems. 

Currently, major emphasis is being placed on the 
APOLLO Ground Operational Support System 
(GOSS). This system will include global range instru- 
mentation for tracking; telemetry and communications ; 


LONG RANGE GCA 

and control, display and computation centers. 

One of the world's largest scientific-industrial 
organizations, Raytheon has proven capability to 
create the required technology and manage every 
phase of a space vehicle recovery system — from 
early study and design through development, pro- 
duction and field support of operational systems and 
equipment. 

Executive Offices, Lexington 73, Massachusetts. 


RAYTHEON COMPANY 


RAYTHEON 


EQUIPMENT DIVISION 

Communications, Radar, Sonar, Guidance, Data Processing and Display, Countermeasures, Systems Design and Management, Basic Reseami 
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NEW FLIGHT CONTROL computer has 
built-in facilities for checking operation and 
isolating malfunctions. Flapscd-timc indica- 
tor (top left) shows total use time. 

have been dropped from recent pro- 
duction and most airlines no longer 
carry them, even in older equipment. 

The Collins AP-10IF. autopilot and 
dual flight instrument system, installed 
on a fleet of 49 Trans-Canada Vis- 
counts. has demonstrated a mean time 
between failures of 240 hr. for the com- 
plete system over a 21 -month period 
with a total of 223.000 flight hours, 
company analysis shows. The 240 hr. 
mean time between failures figure in- 
cludes all failures in any one of the 
three related subsvstcms, each of con- 
siderable complexity. Frit/.e says Col- 
lins is not resting on its reliability 
laurels, but the figures indicate that 
present reliability of the autopilot and 
flight director systems is comparable 
to that obtained with other airline 
avionic equipment. 

The Collins approach to automatic 
flight control system monitoring differs 
somewhat from other autopilot manu- 
facturers, principally because of the dif- 
ference in basic system design concepts. 

Where most other manufacturers have 
maintained isolation between the auto- 
pilot and flight director system. Collins 
has chosen to integrate them so that 
the same computer which generates 
steering signals for the autopilot actu- 
ators also provides the steering signals 
displayed on the flight director. In 
larger transports, a second flight di- 
rector usuallv is installed, but it ob- 
tains its steering signals from an inde- 
pendent computer and sensors. 

Thus almost any malfunction which 
would cause erratic action by the auto- 
pilot will sunuitancouslv cause erratic 
operation of one of the two flight direc- 
tor systems, but not the other. For many 
types of malfunctions this should be 
instantly apparent to the pilot provid- 
ing he is watching his flight director. 
But for certain types of malfunctions, 
it might not be readily apparent. 

The Collins approach to automatic 


malfunction detection is an automatic 
monitor which continuously compares 
the basic sources of signals fed to the 
pilot and copilot’s flight directors, one 
of which also is being supplied to the 
autopilot. This automatic monitor, cur- 
rently under development, will compare 
signals from the two localizer receivers, 
the two glide slope receivers, the two 
directional gyros and the two vertical 
gyros. If any pair differs by more than a 
prescribed amount, the monitor will 
energize an alarm warning. It will not 
attempt to assess which source is in 
error, leaving this judgment to the crew. 

Collins, like other flight control man- 
ufacturers, is investigating several dif- 
ferent "heads-up" type indicators in- 
tended to provide steering displays near 
the windshield during low approaches. 
Several of these currently are being 
evaluated on a flight simulator. 

The company also is flight testing, 
on its Convair 240 and Bcechcraft 
Model 18. techniques intended to im- 
prove the performance of the vertical 
descent portion of an instrument ap- 
proach at lower altitudes. These tech- 
niques, often referred to as "glide slope 
extension," include the use of rate-of- 
descent signals which are derived from 
sources other than the glide slope 
beam. Other data sources under inves- 
tigation include the central air data 
computer, which can provide baro- 


metric altitude and ratc-ot-changc of al- 
titude signals, and a radio altimeter. 

Fritze points out that Collins has 
long employed complementary filter 
techniques in the lateral guidance por- 
tion of its approach coupler to enable 
the system to autoinaticallv select the 
best of several available guidance signals 
while reducing the use of less desirable 
inputs. Similar techniques now will lie 
employed in the pitch axis to enable the 
system to use the glide slope signal so 
long as it is stable, increasing the use 
of other rate-of-dcsccnt signals as the 
glide slope signal deteriorates. 

The company currently is flight test- 
ing control wheel steering in its Beech- 
craft. The technique under evaluation 
is one in which the pilot maneuvers by 
using the regular control column. This 
disconnects the autopilot from control 
of the aircraft, but places it in a syn- 
chronization mode in which the auto- 
pilot follows aircraft maneuvers, being 
ready to resume control and stabilize 
aircraft attitude and heading as soon as 
the pilot releases the control wheel. 
This technique enables the pilot to feel 
the same control forces he experiences 
when flying the aircraft manually. 

Collins also is experimenting with 
a pedestal controller which would per- 
mit the pilot to use a single (one-hand ) 
control to introduce both pitch and roll 
maneuvers through the autopilot. 



NEW COLLINS FLIGHT DIRECTORS, horizon indicator (top) and course indicator (below) 
incorporate number of new features. New large warning flags (right) to alert pilot to 
failure of radio receiver, gyros or computer, are positioned to cover the corresponding 
pointer, or appear alongside pilot's point of vision, to assure lie knows of failure. Course 
indicator now contains new DME distance indicator (upper left corner) and new digital 
VOR radial selector (upper right comer). 
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Prototype 433L Weather Station in Use 


Bv James D. Hendricks 

Wcstovcr AFB. Mass. — Prototvpe 
station for Air Force's 43 3L Weather 
Observing and Forecasting System is 
integrating elements of its advanced 
equipment and techniques on a test 
basis with routine daily weather opera- 
tions at this Strategic Air Command 

The 433L system, a network of 
weather sensors, computers and trans- 
mission equipment, is planned ulti- 
mately to tighten and accelerate USAF's 
procedures for accumulating and inter- 
preting weather data from varying alti- 
tudes throughout the world, building 
of precise forecasts from this data and 
then transmitting the forecasts rapidly 
to units operating anywhere in the 

Since the system is still in its early 
development and test stages, the base 
weather office and other Wcstovcr agen- 
cies concerned with control of living 
operations do not rely exclusively on 
those parts of the system which are 
now available to them. Standard ob- 
servation. analysis, forecasting and trans- 
mission procedures remain the backbone 
of the base's present weather operations. 

However, base personnel join with 
others in the 433L. program to note the 
system's promise for meeting weather 
infonnation demands which will con- 
tinue to grow as USAF moves still far- 
ther into supersonic and hypersonic air- 
craft and missile operations. 

Originally. 433L was planned as a 
joint militarv-civil weather system in- 
volving Air Force, Federal Aviation 
Agency and U. S. Weather Bureau (AW 
Mar. 2. 1939. p. 36; July 20. 1939, p. 
70). 

The program was divided last spring. 


however (AW May 8, p. 32). and FAA 
currently is working on its own system 
while maintaining close technical cooi- 
dination with USAF’s 433L program. 

Program division was necessary be- 
cause FAA's primary concern rests in 
improving and expanding weather ob- 
servation and forecasting techniques 
associated with air traffic control in this 
country. Air Force, on the other hand, 
needs a global system tailored to pro- 
vide detailed forecasts in support of 
world-wide military operations. 

Also. USAF has special weather in- 
formation requirements in this country 
beyond those of FAA. For example, 
civil aircraft presently have no need for 
precise weather data for altitudes above 
approximately 33.000 ft. However, 
much of the Air Force's operations are 
conducted in altitudes of 50,000 ft. 
and higher and so it relics heavily on 
data concerning weather in that realm. 

Also, civil aircraft arc not concerned 
with possible formation of contrails, 
whereas the ability to forecast contrail 
formation is valuable in planning mam 
USAF missions with high-altitude air- 
craft. 

At present, the Air Force does not 
intend to increase its use of FAA 
weather data and forecasts for opera- 
tions within the U. S.. according to a 
433L official. However, officers in the 
433L System Program Office at Wal- 
tham. Mass., headed by Col. George A. 
Guy, feel that much of FAA's work, 
particularly in data processing and fore- 
casting techniques, can prove at least 
partially adaptable to USAF's needs. 

They also believe that coordination 
between the two programs will help 
avoid duplication and resultant waste 
of funds in development of equipment 
and techniques. 


The 433L program will be a continu- 
ing one. encompassing development and 
testing of new gear and techniques as 
new demands are foreseen. It also must 
assure that advanced weather observa- 
tion. forecast and transmission proce- 
dures can be readily integrated with 
other support and control systems, such 
as 4651. Strategic Air Command Con- 
trol System. 4S0L Air F'orce Communi- 
cations System. SAGE (Semi-Automatic 
Ground Environment) system for air 
defense intercept control, and 42 3L. 
North American Air Defense Com- 
mand's control system. 

"Tins is not a ‘turn-kev’ operation 
like some of the other L (for support) 
systems." explains Maj. James F. Moir 
of the 433L SPO. "This is an evolving 
system for modernization of existing 
Air Weather Service programs. Each 
new technique or piece of equipment 
must be tested and judged on its ability 
to mesh with techniques and equipment 
which will be in operation when the 
new one is incorporated into the over-all 

This is one of the main purposes of 
the Wcstovcr station. A similar sta- 
tion is in operation at Hanscom Field, 
Bedford. Mass., home of USAF System 
Command's Electronic Systems Divi- 
sion, Air F'orce controlling agency for 
the 433L program. 

Construction has been completed on 
a third station at McGuire AFB. N. J.. 
and testing is expected to begin there 
on both 433L and the FAA system 
when FAA is ready to enter that phase 
of its program. 

Originally, six other test stations 
were planned at civil and military air- 
fields along the East Coast, but these 
were dropped, at least temporarily, 
when program was split last year. 



CLOSED CIRCUIT TELEVISION MONITOR in Wcstovcr AFB command post provides data for control officers. Seven monitors are lo- 
cated about the installation. Operator’s console, right, allows AN/FMQ-5 Automatic Weather Station operators to manually inject 
data into processing sequence. Other information is received from automatic sensors. 
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It is anticipated that some of these 
other stations will be activated by FAA 
for its test program. 

United Aircraft Corp.'s Weather Sys- 
tem Center at Manchester. Conn., 
serves as prime contractor for integra- 
tion and coordination of 433L techno- 
logical efforts. 

Subcontractors include Travelers Re- 
search Center, Inc., of Hartford, Conn., 
forecasting techniques; Tele-Dvnamics 
Division of American Bosch Arina 
Corp.. Philadelphia, assistance in equip- 
ment development and field operations; 
Philco Corp. of Philadelphia, weather 
data display techniques; Allied Re- 
search. Inc., of Boston, technical writ- 
ing. and Burns and Roe. Inc., of New 
York, architectural engineers for the 
Wcstovcr test facility. 

U. S. Weather Bureau research in 
advanced meteorological observation, 
analysis and forecasting techniques also 
is contributing to the program. 

General goal of the 4i3L program 
is to automate present weather opera- 
tions as much as possible, thereby af- 
fording faster handling of data from the 
Air Force's world-wide network of 
weather centers and detachments. 

Other objectives within the frame- 
work of the 433L program include: 

• Analysis of detailed requirements for 
all users of Air Weather Service and 


development of system designs to ac- 
commodate them. 

• Preparation of specifications for 
equipment, communications facilities, 
techniques and procedures in 433L. 

• Development of techniques and pro- 
grams for meteorological data processing 
compatible with system objectives. 

• Installation, testing and evaluation of 
components and subsystems. 

• Development of new equipment as 

Air Weather Service's Clobal 
Weather Central, located in the under- 
ground command post at SAC head- 
quarters. Offutt AFB. Neb., will be the 
main receiving station for all weather 
data transmitted through 4331.. In 
this central facility, an IBM 7090 com- 
puter will process the data and create 
forecast maps and charts for dissem- 
ination to using commands throughout 
the world. 

At Wcstovcr, a major subsystem un- 
dergoing tests is the AN/FMQ-5 Auto- 
matic Weather Station, a computer- 
keyed device for weather data-gather- 
mg. processing and distribution. In- 
formation is received from automatic 
sensors and human observations of 
atmospheric conditions. The data is 
stored, processed and transmitted for 
readout on standard teleprinters or dis- 
play on seven closed circuit television 


monitors located in the base weather 
office, pilot briefing rooms, the base 
RAPCON (Radar Approach Control) 
facility and command posts of tactical 
units on the base. 

Fquipment used in the AN/FMQ-5 
is manufactured by Siegler Corp.'s 
Olympic Division in Long Island City. 
N. Y. It includes a master terminal, a 
visual distance computer and observer's 
console. All circuits are solid-state, and 
the only moving parts are the on-off 
switch, switches used for manual data 
iii|cction and adjustment controls. 

Data received from automatic sensors 
can include barometric pressure, wind 
speed and direction, cloud height, rain- 
fall. humidity, atmosphere transmissi- 
bilitv. temperature and dewpoint. 
Manually fed information includes sky 
conditions, cloud type, obstructions 
to vision, cumulative rainfall and pres- 
sure changes every three hours. 

The AN/FMQ-5 computes and 
issues almost instantaneous summaries 
of rainfall, peak wind gusts, mean wind 
speed, magnetic wind direction, sea 
level barometric pressure, altimeter set- 
ting, free air temperature, dewpoint 
temperature, runway visual range and 
approach light contact height. 

Once each minute this data is trans- 
mitted to all receiving stations through 
a Semi-Automatic Telecode Transmit- 
ter. manufactured by Wang Laborator- 
ies, Inc., of Natick, Mass. Manual 
changes can be inserted into the trans- 
mitter by positioning of sliding bars 
containing a variety of digits and 
weather symbols. 

The status message is dispatched in a 
line of 72 characters to specially modi- 
fied teleprinters at the receiving sites. 
A Meteorological Data Display set. 
built by Burroughs Corp. of Detroit, is 
used to feed the data to the closed cir- 
cuit television system. The television 
system automatically breaks the message 
into as many as six lines which are 
printed out on a small card. The 
camera is focused on this card. 

Siegler AN TPQ-1 1 Radar Cloud 
Height Detector is being tested at the 
Hanscom 433L station. The device, 
consisting of a radar transmitter and 
receiver, operator’s console and antenna 
group, is designed to measure cloud 
density profile directly overhead be- 
tween 500 and 60,000 ft. and record 


Weather Satellites 

USAF's 433L program is funding es- 
tablishment of several meteorological sta- 
tions around the globe to receive and 
analyze data from proposed U. S. weather 
satellites. Satellites will photograph 
weather conditions over areas measuring 
up to several hundred square miles and 
transmit photos back to ground stations. 


How good is OPTISYN? 


Here are some of the facts . 

you be the judge 

OPTISYN is an incremental shaft-angle 
transducer, 'capable of generating 2048 (or 
more) precisely-placed counting pulses per 
input shaft revolution in tiny Size 11 (1.1" 

S ’ r sizes. OPTISYN has no gears, no 
ig contacts. It can produce 100,000 
reliable pulse counts per second, at shaft 
speeds up to 3000 rpm. Counters have 
trouble keeping up with OPTISYN. 


£ 


c, 


OPTISVN lholt-ongla AgiHnn. 

_ ... ._ achieve valuable error- 

reliable widc-apcrture optics, and high shaft-angle resolution. 

V is now standard equipment or — 1 — - 

of 6 years mi — ■’ — "" — ' 


OPTIS’ 

5272C. 

VARIATIONS? Special desigt 


_ r including pancake shapes, are in pro- 
duction for inertial accelerometers, gyro gimbals, pedestal mounts, indus- 
trial uses, etc. Output electronics are also available to match high-per- 
fnrmanrr OPTISYN into vour di vital system. Want more information? 


formance OPTISYN into your digital system. Want more information? 

DYNAMICS RESEARCH CORPORATION 

38 MONTV ALE AVENUE STONEHAM, MASS. TB_ (61 7) 438-3900 
Inertial and Industrial Control System Specialists 
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PROTOTYPE STATION for testing of 433L techniques and equipment is located adjacent 
to the center of the main runway at Wcstovcr AFB, Mass. Structure contains gear for 
accumulation, processing and transmission of weather data. Similar facility is located at 
lfanscom Field. Mass. 


this information on a wet-facsimile 
machine. 

Although the 433L equipment and 
techniques being tested at Wcstovcr are 
not relied on For primary support to 
current weather operations, personnel 
here appear to use them as often as pos- 
sible to speed data-handling and trans- 
mission. Wcstovcr is headquarters for 
SAC's Eighth Air Force, a network of 


bases ranging from the Arctic Circle 
southward along the eastern United 
States to Puerto Rico. 

A duty officer in the RAPCON facil- 
ity said the closed circuit television 
monitor installed there has proved ex- 
trcmclv valuable to controllers, in that 
they can read information off the screen 
without leaving their positions un- 
manned even for a few moments. 


FILTER CENTER 


► New Perccptron to Learn Speech- 
Audio Perception, designed to learn to 
recognize spoken words and to build a 
vocabulary of up to several hundred 
words, is being built by Cornell Uni- 
versity under direction of Dr. Frank 
Rosenblatt who developed the first Pcr- 
ccptron at Cornell Aeronautical Labora- 
tory. The earlier Mark 1 Perception was 
designed to operate from visual inputs 
and to learn to recognize characters and 
other shapes (AW Jtilv 4, I960, p. 72; 
Apr. 24. 1961. p. 69). The new ma- 
chine. being built under Office of Naval 
Research sponsorship, is expected to be 
in operation within a year, Rosenblatt 
reported at recent ONR-sponsored Per- 
ception conference. The new machine 
is called Tobermory, taking its name 
from a fictional cat in a short story of 
the same name, which learned to un- 
derstand human speech and to talk. 
Rosenblatt says new Perccptron will be 
better behaved than its namesake which 
became a gossip and a nuisance. 

► High-Power Optical Maser— Watch 
for USAF's Aeronautical Systems Divi- 
sion to issue proposal requests for de- 


velopment of a 10-megawatt optical 


► Signed on the Dotted Line— Among 
recent contracts announced by avionics 
manufacturers are the following: 

• Packard Bell Electronics will design 
and construct a computer-controlled 
digital system under a $195,000 con- 
tract from the Navy Ordnance Research 
Laboratory at Pennsylvania State Uni- 

• Canoga Electronics Corp., Van Nuys, 
Calif., will develop the digital range 
measuring system for the Mobile At- 
lantic Range Station (MARS) under a 
$635,000 contract from Sperry Rand 
Corp., prime contractor to Air Force. 

• American Electronics, Inc., Instru- 
ment Division, Culver City, Calif., will 
make two unspecified types of com- 
ponents for the Navy's Terrier and 
Tartar surfacc-to-air guided missiles un- 
der a S 5 34.000 add-on contract from 
General Dynamics/ Pomona. 

• Eitel-McCnllougli. Inc., San Carlos. 
Calif., will develop a ccramic-metal 
sealed barrier for a vapor turbine gen- 
erator system in NASA's Snap S vehicle. 



...keeps the mighty 
Minuteman ready for 
instant action 


curately, reiiofii: 


n Minuteman missile transport con- 
• i ~— 1M-CAT). this reliable Vap-Air 

six mercury tube thermostats. ..high and 
low temperature sensors, humidity warn- 
ing. ambient, return air, and refrigera- 
tion control thermostats. Can operate in 

Minuteman standards are stringent. 

..... „ the conditions. 

The design and manufacture of thermal 
control devices to exacting specifications 
has specialized in 'this field for more P than 
20 years. 

COMPLETE CONTROL CAPABILITIES 

Vap-Air has complete facilities for the 

design, development, — ' 

focturing, and envirc 
every type of therm 
pneumatic and clei.. 
valves; pressure regulators; relays 
contactors; voltage regulators and in- 
verters; and has extensive capacity for 
urgent development and delivery require- 
w “ •- submit your co~ 


VAP-AIR DIVISION 
VAPOR CORPORATION 
80 East Jackson Blvd. 
Chicago 4, III., Dept. 25-A 

PAUL • DENVER ■ WASHINGTON 
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AERONAUTICAL ENGINEERING 


Aviation Week Pilot Report: 


Automatic Landings Performed in TF-102 


By William S. Rccd 

Palmdale, Calif.— Automatic approach 
and landing system developed by North 
American Aviation's Autonctics Divi- 
sion has completed contractor flight 
testing in a Convair TF-102A. After fur- 
ther Air Force evaluation the APN-1 14 
system will undergo Federal Aviation 
Agency flight tests. 

During final phases of testing, this 
Aviation Wkkk pilot along with Auto- 
netics experimental test pilot R. L. Gor- 
ham rode through six fitllv automatic 
landings in TF-102A No. 55-4052. The 
APN-1 14 controlled the aircraft from 
the ILS outer marker through touch- 
down. performing landings which, while 
not as smooth as those which can be 
made by a pilot, were in all eases ac- 

Dcvcloped under Air Force contract 
for the Flight Control Laboratory of 
USAF Aeronautical Systems Division, 
the APN-1 14 system is an outgrowth of 
the X-10 Navajo program. System was 
flown by Autonctics in a Convair TF- 
102 A on bailment from the Air Force. 
During the flight test program con- 
ducted by Autonctics, more than 100 


landings were made with the APN-1 14 
system. Of these, about 10% were 
hooded, blind landings flown manually 
using information the system feeds te 
the flight director instruments. 

Success lias been achieved in landing 
the aircraft automatically or manually 
about 60% of the time. Autonctics en- 
gineers say. including the early flights 
during which bugs were worked out of 
the system. Success rate improved 
steadily as more data and experience 
were gathered with the system. 

Immediately prior to the formal end 
of Autonctics' test program in mid- 
November. a Boeing test pilot made 
eight successful automatic landings out 
of eight attempts while gathering data 
on the svstem. A commercial version, 
designated Autoflare, will be flight 
tested in the Boeing 707-80 prototype 
next month. 

Air Force has established that the 
system has been brought to the point 
where it is suitable for transfer, mean- 
ing that it soon will be flown to Wright- 
Patterson AFB. Ohio, where further 
testing will be done. At a later date, 
the TF-102 equipped with the Auto- 
nctics APN-1 14 will be flown to the 


FAA's National Aviation Facilities Ex- 
perimental Center at Atlantic City. 
N. for further evaluation. 

Though operating under conditions 
considerably less than ideal, acceptable 
landings were made in all eases during 
this reporter's flights. Two landings 
were made at Edwards AFB, Calif.; the 
remaining four automatic landings were 
shot at Oxnard AFB, Calif. 

Gusty winds blowing out of the 
northeast at 2 s kt. produced the un- 
common situation at Edwards wherein 
approaches on ILS-cquipped Runway 22 
had to be made downwind. Despite 
this handicap, the two landings made 
at Edwards can be described as accept- 
able. Conflicting traffic, which would 
have necessitated some loitering at low 
altitude, dictated a change of landing 
site and the aircraft was flown to Oxnard 
AFB where a landing on the ILS run- 
way would be made into the wind. 

Conditions at Oxnard pennitted 
landings with traffic on Runway 8 
against a 22 kt. wind out of the north- 
cast. Here, although conditions were 
not as severe as at Edwards, the air 
near the surface was moderately turbu- 
lent due to strong gusty surface winds. 
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TF-102A No. 55-4032 taxis out for a series of automatic landings at Palmdale Airport. 




A wind slicar apparently existed about 
half way between the outer marker and 
touchdown at about 500 ft. because 
strong updrafts caused a speed increase 
of about 20 kt. on approach as the APN- 
114 system fought "ballooning” ten- 
dencies at this point. 

The four landings at Oxnard were 
satisfactory despite the strong, gusty 
quartering crosswind but were by no 
means equal in finesse to those which 
could have been made by an experienced 
pilot. In each case, the aircraft landed 
on the runway, but not always close to 
the centerline or lined up with the run- 
way heading. Although it could be said 
that the landings were satisfactory, 
apprehension was experienced as to 
whether or not the aircraft would 
straighten out in time, whether it would 
drift off the runway, whether it would 

One thing becomes readily apparent. 
The system cannot anticipate problems 
as an experienced pilot can. Landing 
a Ccnturv-scries aircraft in gusts' wind 
requires that possible disturbances be 
anticipated bv the pilot. This anticipa- 
tion which comes only from experience 
requires that a pilot adjust his response 
rate as conditions dictate. Response to 
disturbances while the aircraft is in 
landing attitude must be much more 
rapid than when the aircraft is at cruise 
or even farther out on the approach. 
The automatic system’s response rate is 
increased as proximity to the ground 
increases, but the system is not capable 
of the infinitely variable gain pus 
sessed by a good pilot. However, the 
fact that the system can consistently 
land the TF-102A under less than ideal 
conditions is a certain positive stride 
in the direction of automatic landing. 
Autonctics engineers readily agree that 
the system is not ready for all-weather 
applications but say it docs offer a handy 
tool that could be used to investigate 
the problem. 

Autonetics started with a basic TF- 
102A equipped with a Hughes MC-10 
flight control system with ILS coupler. 
To this was added an Emerson radar 
altimeter, inertial rate of descent sys- 
tem. terminal control computer, auto- 
matic speed control, control stick 
steering, failure monitors and other 
instrumentation. The Hughes auto- 
pilot. as well as the approach coupler, 
were modified to accept the signals of 
the flare computer. 

Signals from the localizer and glide 
slope, radar altimeter, rate of descent 
system and aircraft instrumentation are 
fed into the landing computer. The 
signal to flare is triggered by the radar 
altimeter at an altitude variable but 
in the vicinity of 100 ft. Information 
from the landing computer is fed to a 
coupler which tailors commands of the 
flare computer to the dynamics of the 
airframe. This latter is of great impor- 


DIAGRAM of APN-1 14 depicts how pilot 

tancc inasmuch as it is quite possible 
for the computer to command unrealis- 
tic responses from the airframe. Also, 
dynamics of all airframes differ and 
what will work on the IT'-102A may 
not work for other aircraft. 

The Autoflarc system is capable of 
making both automatic and manual 
landings because the information fed 
to the autopilot in pitch and roll is 
repeated on the pitch bar of the atti- 
tude director indicator and steering 
needle on the horizontal situation indi- 
cator. Making manual, completclv- 


has supervision over functioning of computer. 

blind landings is a trieky problem, ac- 
cording to Gorham, who has made 
several with a safety pilot aboard. 

The Autoflare system works on a 
time basis wherein it provides signals to 
the autopilot or cockpit indicators to 
effect a landing within a specified time 
period as differentiated from directing 
the aircraft along a predetermined path. 

Length of time from flare triggger at 
100 ft. altitude to touchdown varies 
from 12 to 18 sec. depending on the 
dynamics of the particular aircraft. 
Tlie flare-to-tonchdown time for the 
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COCKPIT INSTRUMENTATION for the Autonetics APN-X14 system in the TF-102A includes the following: (1) Attitude director 
indicator (ADI); (2) Horizontal situation indicator (HSI); (?) Radar altimeter and sinking rate meter; (4) Speed brake position indi- 
cator; (5) Function lights (top to bottom). Fail. Flare. Decrab; (6) Control panel. Once the localizer beam is captured the pilot turns on 
tire Automatic Instrument Landing Approach System (AILAS) switch (7) and the system does the rest. 


'IT- 102 is about 12 see.— the longer 
time for slower aircraft. Therefore, 
point of touchdown will vary slightly 
according to wind velocity. A tail wind 
of 50 kt„ the maximum the system will 
tolerate, will result in touchdown 600 
ft. farther down the runway than a no- 
wiud condition. Similarly, touchdown 
will he 600 ft. short of* the no-wind 
point if the aircraft is bucking a ?0 kt. 
headwind. 

Displacement of the aircraft from an 
ideal glide path by an outside influence 
such as gusty wind or from pilot in- 
puts docs not measurably affect the 
touchdown point nor will it result in 
unacceptable pitclmp or pitchdown at- 
titude changes. Rather, the computer 
immediately calculates a new path to 
the original touchdown point without 
forcing the aircraft to return to the 
"ideal" path. From whatever position 
in which it happens to find itself, a new 
path is programed to the original touch- 
down (joint. 

F.arlv in the program. North Ameri- 
can engineers eliminated any tendency 
in the terminal control system to pitch 
the aircraft down, no matter how 
slightly. This is despite the tendency of 
many pilots to “duck under" the ILS 
glide path once visual contact with the 


rumvav is established. This tendency is 
due in large part to a desire not to 
“waste" any runway and. since the 
GCA or ILS touchdown point gener- 
ally is about 1.500 to 1.600 ft. from the 
runway threshold, some pilots do not 
elect to continue with the steady glide 
path. They cut power and land as neat 
to the end as possible. This generally 
results in a glide path profile resembling 
the bottom contour of a spoon with the 
handle at the Rarcout point. 

Despite their preference for diving 
under the glide path at the visual con- 
tact point, pilots understandably arc 
against this maneuver being perfonned 
by an automatic device. Similarly, 
pilots prefer that automatic systems 
start the flarcout maneuver sooner than 
they themselves would start it. One 
test pilot said the computer was com- 
mencing to break the glide much later 
than lie did. Comparison between 
traces of the test pilot’s landings and 
the automatic landings prosed that the 
flarcout was being initiated at precisely 
the same altitude, approximately 1 00 
ft. by the radar altimeter. However, to 
satisfy the average pilot's anxiety, the 
system is programed to commence the 
flarcout maneuver at approximately the 
same time that a pilot would be think- 


ing about starting to break the glide. 

Procedure used during the six auto- 
matic landings Aviation Wkf.k rode 
throneli went like this: 

• Localizer beam is intercepted at a 
point beyond the outer marker 1,500 ft. 
above the runway elevation. Capture 
of the localizer beam is facilitated if 
the intercept angle is kept less than 4? 
deg. because less "bracketing" is re- 
quired. Airspeed was reduced to 210 kt. 
with landing gear up and speed brake 

• When localizer needle indicates that 
beam is being captured, the Automatic 
Instrument Landing Approach System 
switch (AILAS) is closed. At this time, 
the aircraft is still under the glide path 
as indicated by full up displacement of 
the needle. Bank is limited to 55 deg. 
prior to glide slope intercept and to 
1 5 deg. thereafter. 

• Landing gear is lowered when the 
glide slope needle is half way between 
the upper peg and center. Reference 
speed at this time is reduced to 175 kt. 
and power is set at about SSTz rpm. 
Speed control is maintained by auto- 
matically modulating speed brake po- 
sition. Throttle control can be em- 
ployed in the system but proved to be 
troublesome because too little data is 
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Complete solid stale crystal 
controlled telemetry trans- 


Sol id state PAM-FM 
milter tor satellites. 


NEW CUBIC MICROWAVE TELEMETRY SYSTEM 

Automatic beam switching and selection 2 ’ 


120": selectable 
tic tracking and 


Telemetry receiver with selec- 
table pre- and post-detection, 
step tnnability, selectable 
ACC speeds. AM-FM-PM 
demodulators, and self-cali- 
bration. 


cubic 


Cubic offers NOW complete off-the-shelf telemetry systems for the nt 
2300 Me telemetry bands as well as the 255-265 Me bands: Receivers, Air- 
Borne Transmitters, Automatic Gimballed Antennas. Solid State Equipments 
... for shipboard, ground based or air-borne systems. Write for further infor- 
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mation on Cubic microwave telemetry systems; address Department AW-1 1 1. 
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FACING THE FOURTH DIMENSION IN PROPULSION DEVELOPMENT 


Whetherthe universe has a "saddle shape," or any shape at all, is a matter of interesting conjecture. The 
matter of space travel, however, is the subject of intense experimentation. A nuclear/thermionic/ionic 
propulsion system, currently being studied at Lockheed Missiles & Space Company, might well 
become the power source for space vehicles. 

Its design incorporates a nuclear reactor only one foot in diameter, generating heat at a temperature of 
1850° K. This is transmitted to banks of thermionic generators, converting the heat directly into 
electrical energy for the ion beam motor which uses cesium vapor as a fuel. The entire system is designed 
without any moving parts, minimizing the possibility of failure. 

Lockheed's investigation of propulsion covers a number of potential systems. They include: plasma, 
ionic, nuclear, unique concepts in chemical systems involving high-energy solid and liquid propellents, 
combined solid-liquid chemical systems. The fundamentals of magnetohydrodynamics, as they might 
eventually apply to propulsion systems, are also being examined. Just as thoroughly, Lockheed probes 
all missile and space disciplines in depth. The extensive facilities of the research and development 
laboratories— together with the opportunity of working with men who are acknowledged leaders in 
their fields — make association with Lockheed truly rewarding and satisfying. 

Lockheed Missiles and Space Company in Sunnyvale and Palo Alto, on the beautiful San Francisco 
Peninsula, is an exciting and challenging place to work. For further information, write Research 
and Development Staff. Department M-24A, 599 North Mathilda Avenue, Sunnyvale, California. 

An Equal Opportunity Employer. 


MiSS/LES & SPACE COMPANY 


saint, advent and such nasa projects as ogo, oao. echo, and nimbus. 


Systems Manager for the Navy polaris f 
programs. Other current programs include 1 


available on rpm. time lags for throttle 
changes, dynamic changes of thrust at 
various rpm. levels and the effect of 
airspeed on the two parameters above. 
Using a nominal throttle setting and 
then varying drag to control speed 
works satisfactorily and is less discon- 
certing to pilots than constant power 
changes, especially on the landing ap- 

• Flare control is triggered at an alti- 
l ude of about 100 ft. above the runway. 
Obstructions or buildings generally can- 
not trigger the flare prematurely mainly 
due to the influence of the rate of 
descent system which damps out radar 
altimeter noise. Also, the aircraft usually 
is over a clear overrun when down to 
100 ft. 

• Azimuth control is obtained from 
the localizer beam even after the glide 
slope signal is being disregarded by the 
pitch axis. During flare, power is re- 
duced on a preset schedule automati- 
cally. 

• Touchdown occurs in a nose-high 
attitude at about 140 kt. or less and the 
system will set the aircraft down with 
a rate of descent of less than 2 fps. 
Directional control is maintained by the 
rudder through localizer signals down 
to minimum rudder effectiveness speed, 
usually about 70 kt. If cross winds pre- 
vail. correction can be put in by the 
pilot as the de-crab light comes on at 
an altitude of 7 ft. 

Failure Warning 

Failure in the system at any time is 
designed to cause illumination of the 
"Fail" light on the instrument panel. 
Additionally, every effort has been made 
to eliminate hardover signals, especially 
pitchdown tendencies. Failure generally 
results in the aircraft tending to main- 
tain altitude. A weak link is designed 
into the throttle allowing the pilot to 
disengage throttle control. In addition, 
the system can be manually disengaged 
from the control system by the pilot at 

ground checks on the system prior to 
flight, a self-test feature is incorporated 
which can be actuated any time the air- 
craft is above 1.500 ft. When self-test 
is initiated, prime inputs to the flare 
computer arc removed and replaced by 
calibrated voltages. A check of voltage 
levels is then made at various key points 
in the flare computer. If any one of 
the voltages is out of tolerance, the 
failure light illuminates. 

One obvious problem emerges from 
<1 sc F widespread use of the 

Autoflare system: flow reliable is it? 
The answer is that it is fail-safe in de- 
sign concept. The press-to-test system 
which can be exercised any time before 
the aircraft reaches flareout gives a posi- 
tive indication that the system is func- 
tioning properly. Additionally, the sys- 


tem is designed to fail progressively 
rather than catastrophically. The worst 
than can happen is that it will give an 
indication of a zero rate of descent re- 
sulting in a maneuver preliminary to a 
go-around. 

A very real problem, however, is how 
confidence in any automatic landing 
system can be built up so that in the 
first instance of landing in zero-zero 
conditions the pilot will trust the sys- 
tem. Tlie obvious answer to this is to 
have the automatic system used on each 
and every landing made. Should the 
system prove to be reliable in the ex- 
treme and perform satisfactorily on 
even' landing over an extended period 
or at least fail in such a manner when 
it does fail that the pilot can take over 
without endangering his aircraft or pas- 
sengers. then he will have confidence 
in the equipment. But, all pilots are 


New flight duration record of 97 min. 
for a Q-2C Ryan Firebee jet target 
drone was set recently at Tyndall AFB, 
Fla., during a target mission at 45,000 
ft. altitude. Retrieved from the Gulf 
of Mexico after fuel depletion, drone 
was reparable for reuse. 

Blount Bros. Construction Co. and 
Todd Shipyard Corp. have been 
awarded a $419,100 contract to build, 
install and check the steel launch 
pedestal for Saturn launch Complex 
57 at Cape Canaveral. Fla. The two 
companies joined to bid on the proj- 
ect, to be completed in six months. 

General Electric CJ610 turbojet, 
civil version of the JS5. has received 
FAA tvpc certification. The CJG1 0-1 
(2,850 lb. thrust) will power the 
Piaggio-Douglas PD-808 and Aero 
Commander's Model 1121 Jet Com- 
mander executive aircraft. The CJ610- 
2B (2,400 lb. thrust) will power the 
Swiss-Amcrican Aircraft Corp. SAAC- 

Hoover Co.’s Electronics Divi- 
sion, Timonimn, Md„ will design, de- 
velop and manufacture electronic equip- 
ment to test the ground based portion 
of the Minuteman ICBM under a con- 
tract approximating $155,000 from the 
Boeing Co. 

Rohr Aircraft Corp. stockholders 
have voted to change the company's 
name to Rohr Corp. in recognition of 
the Chula Vista. Calif., firm’s expand- 
ing efforts in the over-all aerospace field. 

Douglas Aircraft Co.’s Missile and 
Space Systems Division has received 
contracts totaling almost S2 million 
from Lockheed Missiles and Space Co. 


concerned with their proficiency which 
must be maintained to the degree neces- 
sary to pass semi-annual checks by the 
FAA and company chief pilots. If 
each approach and landing is performed 
by automatic equipment, the pilots will 
suffer in loss of proficiency. Such a 
condition exists now in the use of auto- 
matic approach couplers with which 
most airline transport aircraft are 
equipped. The pilots, hard pressed espe- 
cially on transcontinental and trans- 
oceanic runs to maintain proficiency, 
are reluctant to allow the automatic 
equipment to usurp their opportunity to 
keep their hand in. The alternative to 
this is exhaustive in-flight tests of the 
equipment to satisfy pilots and manage- 
ment, and this becomes economically 
unfeasible. Just what the answer is 
must await the development of a prac- 
tical super-reliable system. 


and Radio Corp. of America to build 
shrouds and spin tables for assorted 
Agena B payloads. The glass fiber 
shrouds will shield Nimbus weather 
satellites, stiffened Echo communica- 
tions spheres and Samos or Midas sur- 
veillance satellites from aerodynamic 
heating during flights through the 
atmosphere and into outer space. 

Cessna Aircraft Co.. Wichita, 
Kan., has received a S$.2-million follow- 
on contract from Republic Aviation 
Corp. to produce fin. rudder and stabi- 
lizer components for the Republic F- 
105 Thundcrchicf. 

received an initial contract of $1.7 mil- 
lion from the Air Fora- to begin re- 
habilitating 70 T-28 tactical trainer air- 
craft. 

F.. W. Bliss Co.’s 1 1 easy Equipment 
Division, Canton. Ohio, will furnish 
aircraft catapult and arresting equip- 
ment for the Marine Corps Air Wing 
under a $2-million Navy contract. 
Equipment is designed to permit air- 
craft operation in forward areas where 
long runways arc not available. 

AiRcsearch Mfg. Co., division of the 
Garrett Corp., Los Angeles, will supply 
moisture separator systems for the 
B-52II ballistic missile bomber under 
contracts totaling $156,920 from the 
Boeing Co. 

Third prototype of SM 67 turbine 
helicopter built by Merckle Flugzeug- 
werkc GmbH, of Oedheim. Germany, 
was recently demonstrated to German 
defense ministry experts. Type tests of 
the helicopter (AW July 17, p. 119) 
are expected to begin in mid-1962. 
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DEVICE THAT WILL..." 



...that will be obsolete before it is operational, 
thanks to an accelerated R & D technique 
called QRC*. In a maximum of nine months, 
Hallicrafters QRC* counters a technological 
advance by a potential enemy before it can 
become a tactical threat. To maintain our 
Electronic Warfare Lead, more of this type of 
accelerated action is required every day. Look 
to Hallicrafters QRC* when the need is urgent. 

♦Quick Reaction Capability 

■ Urgent problems are solved _ 

““ ” U1 # hallicrafters 

*QRC 


DETAILS ON QRC', CONTACT: 




Second Vcrtol HC-1B Chinook helicopter (or the U. S. Army carries more than 3,000 lb. of flight test instrumentation. 

Photos Show Details of Army's HC-1B Chinook 







ENGINEERS 

New long-range contracts at Ryan 
have created to p -salaried opportunities in sunny San Diego 



Ryan is on the move! New contracts call for years of research, design 
and development work on such advanced projects as VTOL aircraft, tran- 
sonic jet target missiles, and new applications of the Ryan Flex Wing 
concept. If you are a career engineer interested in a top-salaried job with 
stable, long-established Ryan ... if you would like to live in cool, sunny 
San Diego on the blue Pacific where the living is America's finest . . . Send 
resume in complete confidence to: JACK GREGG, Professional Employ- 
ment, Ryan Aeronautical Co., 2733 Harbor Drive, San Diego 12, Calif. 

RYA N 

AEROSPACE 






OK, Hugh L. Gordon 

Professional Employment Manager, 
Lockheed-Georgia Company 
834 West Peachtree Street 
Atlanta 8, Georgia • Dept. NN-75 
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CAB Accident Investigation Report: 


Alouette 2 Has Power Loss Over Water 


An Alouette 2 helicopter. N 526. owned 
and operated by Petroleum Helicopters. 
Inc., crashed in the Gulf of Mexico ap- 
proximately 25 miles south-southwest of 
Cameron. La., in the early afternoon of 
Dec. 2. 1958." The pilot and the three 
passengers received fatal injuries. The air- 
craft was a total loss from impact damage 

N 526 was used to transport personnel 
and supplies to various offshore drilling 
platforms in the Gulf of Mexico under a 
contract between Petroleum Helicopters. 
Inc., and the Shell Oil Co. On Dec. 2. 
four normal flights were completed in ac- 
cordance with this purpose. During the 
* normal 


fifth, a’ 


t eight n 


takeoff, the helicopter crashed in the Gi 
Following an exhaustive search t 
wreckage was located in the water six mi 
from its takeoff point and cm course I 
c- it.. .. ‘ accident u 


r. 


A call tc 


N 5166B, was directed by radio to proceed 
to Block 82 and check on N 526. After 
it reported that N 526 was not on the 
platform at Block S2. it was ordered to take 
a direct course from Block 82 tc 
Heliport. After Using this 
five to '■ ■’ 

large o 


Cameron, lire time of tin 
approximately 1320 CST. 

Although there is insufficient evidence 
to determine the probable cause, the avail- 
able evidence suggests that the accident 
resulted from an autorotational tonchdoss-n 
under hazardous sea conditions. It appears 
further that the autorotational descent may 
h.as*e been induced by the inadvertent 
closing of the emergency fuel shutoff s-als-c 


n by is 

ness Directives 59-2-3 and 59-5-6 svhich 
require a resvork of the emergence fuel 
shutoff lever. These directives also' made 
mandators- ses'eral other changes in this 
model helicopter; none of these latter, how- 
ever. appear to pertain to the cause of this 


estigation 

'■ 526. an Alouette 2 helicopter, had 
i dispatched from Morgan City. La., 
ai oil-drilling rig located in the Gulf of 
dco. It departed the Morgan City Hcli- 
1 38> and arrived at the rig. located 
ca known as Block 82. at 1230. 
The flight svas without incident and the 
aircraft did not require refueling at the rig. 
This type of offshore flight is customarily 
flnssTi at 500 feet altitude in accordance 
with established company practice. 

\t approximatcls 1514 the companv 
radio at Cameron rceeised a message from 
V 526 advising that the flight left the rig at 
312 and svas estimating Cameron Heliport 


Closer investigation revealed 
tsvo persons in lifejackets floating face 
doss-n. (Lifejackets arc customarily svorn by 
passengers and pilots during offshore 
flights.) The pilot ss-as unable to land be- 
cause of liisrli ssvclls but hovered over the 
area directing to the scene a boat ss-hose 
cress- subsequently picked up tsvo bodies and 
floating helicopter ss-reckagc. lire tss-o men, 
identified as passengers, ss-erc examined by 
a doctor and pronounced dead. Their in- 
inries sverc multiple and severe, indicating 
violent impact. 

\\ earlier at the time was: Ceiling un- 
patches of ha/e. at least 5 miles of visibility 
at all times: wind north 5-10 rnpli.; sea 
condition 3. to 4-ft. swells-, lake Cliarles 


Search Operations 

Search operations began on Dec. 3. 1958; 
hoss-es'cr, the main wreckage ss-as not located 
until Dec. 1 1 when it ss-as found by U. S. 
Navy minesweepers and divers at a point 
25 mi. south-southeast of Cameron (lat. 
29 deg. 27 min. N.. long. 93 deg. 06 min. 
\V.) and approximately on course. Bodies of 
the pilot and third passenger sserc found 
ss-itli the svrcckagc. The follow ing day all 
major components of the helicopter ss'ere re- 
cos-ered and taken to the company base at 
Lafavcttc. La. 

I he shock damper tubes connecting the 
center fuselage structure and the float ; 
scnsbly cross tubes had failed 


metal accessory covers were crushed in by 
svater impact. The horizontal stabilizers 
ss-erc both bent dosvnss-ard and showed 
ses-ere hydraulic forming on the upper sur- 
faces. the float assemblies ss-erc torn from 
the helicopter and assay from the fuselage 
but svere only slightly damaged. 

The entire airframe ss-as studied in an 


Damage t- 


ii the ss 


viewed hoi 


tion chamber h 


late damage patterns, and to separate im- 
pact from recovery and handling damage. 
All functional units were disassembled and 
carefully examined. No cs-idcncc of pre- 
unpact damage to. or failure of. the 

found during the study of the svreckage. 
The mechanical linkage in the flight con- 

the systems svere determined to have re- 

of the helicopter. The components of the 
sw-ashplate bearing assembly (star assembly) 

none ss-as found. No evidence of pre- 
impact mechanical interference or jamming 
svas found on any of the control system 


d failed in compres- 
I hard les-el landing. 
Doom and tad rotor 
a dipping of the tail 


Except for these failures, all other dam- 
age appeared to lias-c resulted from a second 
and much more ses-ere impact ss-itli the 
water while the aircraft sins in an inverted 
attitude. Nearly all damage from this 
second contact was consistent and indicated 
that the helicopter svas traveling inverted 
and primarily downward svith a slight for- 
' ’ ' ' ion to the right 


Die cabin 'overhead T s^ictu 1 re.'''baa, lh and 
sides svere crushed downward, slightly aft. 
and to the right. The tss-o front seats svere 
broken downward and to the rear. The 
fuel tank svas forced upward and forsvard 
and the scams near the top had burst. One 
main rotor blade sleeve ss-as broken doss-n- 
syard and all three blades had overtraseled 
The top of the engine combus- 


ising, tailpipe, and sheet 


crated in a 
inherent tendency for the unit to bind. 
This ssas done because binding had 
occurred on another star assembly installed 
on N 526. and had also occurred on other 
Alouette 2 helicopters in sers-ice. Binding 
m the unit endangers the control of tile- 
helicopter and could conceivably make the 
helicopter uncontrollable if the binding 
svere ses-ere since it causes the cyclic stick 
to rotate in a circle at rotor rpm. Binding 
also pres-ents the pilot from sending an 
emergency radio message since the micro- 
phone button is located on top of the cyclic 
control stick. No binding tendencs- svas 
noted in the test run of 10 hr. although 
the test rig closely but not exactly simulated 
inflight loads on the star assembly. Pre- 
vious known occurrences of sw ash plate- 
bearing binding on tliis model aircraft nave 
left detectable evidence of the malfunction 
on the nniball assembly. No such es-i- 
denee svas found in this instance. 

No Structural Failure 


turbine engine disclosed no indication of 
an inflight structural failure, operational 
difficulty, or indication of fire prior to or 
subsequ'en t to the accident. Hosvcs-er. ex- 
amination indicated that the engine was 
not^ del-eloping appreciable power at the 

Damage to the emergency fuel shutoff 
salve control linkage ssas such as to indicate 
the salve svas halfway betsveen open and 
closed at the time of impact. In this posi- 
tion, the fuel flosv svould lie impaired and a 
power loss would result. The emergency fuel 
shutoff salve control is located on the cock- 
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following engineering and 
assignments . . . ■ STRU 


WO ANALYSIS ■ 
UIPMENT. Many 


PROPULSh 
other openings exist for engineers 
(B.S., M.S. or Ph.D. degrees with 
minimum of five years’ experience). 
Local area offers opportunity for ad- 
vanced study. For prompt, confiden 
tial reply send resume to: Frank G 
Cousins, Jr., Salaried Personnel, De 
partment A-l, Bendix Products Aero 
space Division, Bendix Corporation, 
South Bend 20, Indiana. 

Bendix 
Products 
Aerospace 
Division 
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RELIABILITY 
ENGINEERS and 
QUALITY 
ASSURANCE 
ENGINEERS 

Symposium Interviews 
Washington, D. C. 
January 9-11, 1962 

STL's expanding Reliability and Qual- 
ity Assurance Program has created posi- 
tions with responsibility for the develop- 
ing, implementing and auditing of these 
programs for advanced weapons systems 
and space programs. Responsibility ex- 
tends through all phases, including: 

• Proposal Preparation 

• Program Planning 

• Hardware Development 

• Procurement 

• Manufacturing & Test 

• Field Support 

Reliability Engineers — BS in 
Engineering or Physical Sciences 

in aerospace or related industries 
in reliability programs, preferably 
including hardware design experience. 
Quality Assurance Engineers— 
Positions range from BS in Engineering 
or Physical Sciences with 2 or more- 
years experience in aerospace or related 
industries in quality assurance programs 
—to BS in Engineering with 10 or 
more years experience, including 5 years 
in quality assurance planning, and 
3 years design engineering experience. 
Symposium interviews arranged at head- 
quarters hotel by calling Mr. H. R. Stevens, 
Executive 3-5030. Tues., Jan. 9 thru Thurs. 
Jan. 1 1. or send resumes to Mr. H. R. Stevens 
at STL, an equal opportunity employer. 


SPACE TECHNOLOGY 
LABORATORIES, INC. 

P.O. Box 95005AW, Los Angeles 45, Calif. 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

The odve tVng D , l5 r l ^ TE Ul R O0 E: 1 ch f II UNDISPIAYED RATE: 

AN AOVERTISINO°INCH ii moowred Vi Inch vertl- PROPOSALs""?! ^ o a ”*'° 0 * W ° ,d * °* ° ' 

EQUIPMENT WANTED or FOR SALE ^ ADVERTISE- BOX NUMBERS count a, on. lint oddltionol 

C47B/DC-3 

BOREAS CORPORATION 
50 Broad Stroot N.w York 4, N. Y. 

SEARCHLIGHT 
Equipment 
Locating Service 

No Cost or Obligation 

This service is aimed at 
helping vou, the reader of 
“SEARCHLIGHT”, to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
advertised. (This service is 
for USER-BUYERS only). 
How to use : Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 

VACUUM CADMIUM COATING SERVICE 

^ POtY-KOTE. INC. 

AIRPLANE AND HELICOPTER PROJECT 
ENGINEERS, the wing and rotor blade 
structures disclosed in the following 
patents are commended to your atten- 
tion, 2,959,383 ond 4, Nov. 8, I960; 
2,999,658, Sept. 12, and 3,002,717, 
Oct. 3, 1961. 

‘ V CH/tMOO t^^l^sJ^SflMp^An. ^ 

FOR SALE 

|||«ip 

Ion. FS-80r>2. Aviation Week. 

pany ietterhead to : 

Searchlight Equipment 
Locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 

Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section. You will receive re- 
plies directly from them. 

BUYING 

Good USED 

c/o AVIATION WEEK 

Equipment 

is frequently the difference 
between having needed 
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in recording 
reliability 

means 

nothing 



. . . without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. It is, in fact, the true measure of 
Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That’s why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements: pen motors, transmissions, 
circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 

Before prototype design becomes a problem— write Brush for complete details. 


brush 





Designers of radar equipment 
will find Bomac Laboratories’ 
new BLM-071 K u -band pulse 
magnetron meets exacting 
requirements for airborne 
systems: lightweight, rugged, 
powerful. This newest 
contribution from Bomac is 
a fixed-frequency tube 
(15.9-16.1 kMc) rated at 100 kW 
peak, at 0.001 duty cycle. 

Cathode structure is greatly 
improved over similar 
magnetrons. Operable at high 
ambient temperatures, with 
input/output terminals 
permitting pressurization to 
30 psia. Special construction 
minimizes leakage current. 
High power output and low 
operating voltage are 
combined in a compact, 
ruggedized unit. Long life. 
Weight: less than 8V2 lbs. 



FEATURES: Frequency 15.9-16.1 kMc. 

Peak Power 100 kW. 

Normal efficiency 30%. 

Duty cycle 0.001 Max. 

Pulse width 0.06 to 1.2 usee. 


The many advantages 


to Bomac’s BLM-071 
magnetron make it readily 
adaptable to navigation, 
high-altitude mapping, 
airport surveillance, and 



Other Subsidiaries ofVarian Associates: 

S-F-D LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 


similar applications. Write 
for full technical details. 


SEMICON ASSOCIATES, INC. 
SEMICON OF CALIFORNIA, INC. 
VARIAN A.G. (SWITZERLAND) 


